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I. INTRODUCTION

This report presents the results of the Technical Safety Appraisal of the Elk
Hills Naval Petroleum Reserve in California conducted during September and
October 1988. This appraisal is an application of the program that was
i ni tiated in 1985 to strengthen the DOE Environment, Safety and Health
Program. Mr. N. Richard Glover of the DOE Quality Verification Division was
Team Leader. The appraisal team was guided by Dr. Neal Gol denberg, Director,
DOE Quality Verification Division. The team of qualified specialists from the
Office of Environment, Safety and Health (EH) and support contractors gathered
i nformati on over the course of about three weeks. The appraisal effort was
guided by a set of performance objectives and associated supporti ng criteria.

The Naval Petroleum Reserves i n California consist of two adjacent sites,
Naval Petroleum Reserve No. I (NPR-1), Elk Hills, and Naval Petroleum Reserve
No. 2, Buena Vista Hills. Both sites represent joint operations between the
United States Government and private companies. This appraisal focused on
NPR-1, an oil field covering some 48,000 acres in Kern County, California,
which is located 30 miles from Bakersfield, jointly owned and operated by the
Government and Chevron U.S.A., Inc. Under a 1944 plan, each participant
shares in unit costs and production of oil and gas in proportion to the volume
of commercially productive formati ons underlying the surface. The.
Government's overall average share of production for the unit field is 78
percent and Chevron's average share is 22 percent. Operating and financial
deci si ons are made by an Operating Committee consi sti ng of one government
member and one Chevron member, each having an equal vote. The actual
operation of the unit properti es i s the responsibility of the Federal
Government. As of August I, 1985, the uni t field i s operated by Bechtel
Petroleum Operations, Inc. (BPOI).

The existing Elk Hills facilities for fluid production consist of tank
setti ngs, gas and oil/water gatheri ng pi peli nes, gas plants, compressor
facilities, lease automatic custody transfer units which meter the crude oil
going to sales, and natural gas sales meters and pipelines, water injection
and source wells, and gas injection pipelines and wells.

The principal safety concerns presented by operations at Elk Hills are, fi re,
occupational safety and industrial hygiene considerations. Transportation and
motor vehicle accidents are also c'f great concern because of the large amount
of miles driven on more than 900 miles of roads. Typical operations involve
hazardous materials and processing equipment such as'essels, compressors,
boilers, piping and valves. The aging facilities, specifically the 35R Gas
Plant (constructed in 1952) and many of the pipelines, introduce an additional
element of hazard to the operations.

The findings and concerns developed by the appraisal team were discussed with
the management of Elk Hills NPR-DOE, Chevron and BPOI in an exit meeti ng on
October 7. This final report has been validated for factual accuracy with
DOE/NPRC and BPOI.



II. PERFORMANCE EVALVATION

This is. the first technical safety appraisal conducted for the Elk Hills Naval
Petroleum Reserve, No. I (NPR-I). Bechtel Petroleum Operations, Inc. (BPOI)
assumed responsibility for the site operations on August I, 1985. In a letter
to BPOI personnel, the new general manager noted that safety would be a high
pri ority because the previous safety record was unacceptable . This appraisal
found that although the safety practices and record have improved, the
performance is but marginally acceptable. This level of safety performance
reflects the safety improvement initiative by the contractor that has not
filtered down to the working level and with subcontractors. The deficiencies
identified by the appraisal team indi cate a breakdown in management

responsibilities to organi ze, direct, plan and assess safety. The management

shortcomings are attributed not only to BPOI, but must include the Operating
Committee (made up of a DOE and a Chevron representative), the DOE Naval
Petroleum Reserves in California (NPRC) Office, and the DOE Fossil Energy
program office.

The lack of a posi tive safety attitude at all levels, including sub-
contractors, lack of safety training and lack of adequate supervision have
contributed to an accident/incident rate for 1988 that is about 00 percent
greater than the six-year average of members of the American Petroleum

Institute�

., The accident/incident rate for the BPOI sub-contractors (about 50
percent of the on-site work force) is twice as high as for the BPOI work
force. BPOI Contract Technical Representatives are responsible for
subcontractor safety and health, as well as technical supervi sion, but have no

specialized trai ni ng or experience i n safety and health principles or
regulations. Inadequate independent reviews are conducted to assess the
effectiveness of the BPOI health, safety and quality assurance programs. The
def',ciencies clearly indicate a breakdown in line management implementation
and enforcement of the safety program. This is evidenced by the appraisal
team categorizing about one-third of the appraisal concerns being failure to
comply with some aspect of a DOE mandatory requirement, and another one-third
as failure to comply with some aspect of a DOE recommended requi rement.

The pervasive failure of BPOI and the Operating Committee to follow and

enforce DOE safety policy raises serious questions about management commitment
to safety. Many safety deficiencies exist that require resources to correct.
Perhaps the most significant safety i ssue i s the inability to fi ght a major
fire. The resources to support necessary safety requirements have often been
identified by BPOI but, in many instances, have not been adequately addressed
by the Operating Committee or by the DOE. The effect of the acti ons by the
Operating Committee and DOE management to defer or postpone requests to
correct safety deficiencies exacerbates the perception of production first,
and has resulted in an attitude culture in the work force that considers
spills, leaks, procedure violations, etc., to be normal and acceptable
activities.



I I I. REVI EN FINDINGS

Each of the Performance Objectives that were considered during the appraisal
is discussed in this Section. Facility documents were reviewed; discussions
were held with management, operations, technical support, and craft personnel;
and routine activities and the physical condition of the facilities and
equipment were observed. Observations from an emergency response exercise
were included. The discussion that follows the statement of each Performance
Objective addresses the more pertinent facts obtained, observations made,
conclusions drawn, and presents concerns where applicable.

A total of 64 concerns are contained i n the report which. pertai n to achieving
compliance with some aspect of a DOE requirement or to achieving a greater
level of safety. Each concern has been rated as to its seri ousness i n

accordance wi th the rati ng system described i n Attachment I. None of these
concerns addresses a situation that presented a "clear and imminent danger",
although 4 do require expedited attenti on by the contractor to ameliorate a
signifi cant risk. Three of the concerns (PP. 1-2, PP.4-1, and PP .5-2) involve
improvements to the emergency notification and response capability. The
fourth (ST.6-2), involving off-site shipments using cylinders that were not in
compliance wi th DOE/DOT requ i rements, had been terminated by Bechtel duri ng
the conduct of this appraisal. The concerns are categorized for seriousness
in Attachment II.
A total of 63 Performance Objectives in 9 subject areas have been addressed by
this appraisal. Concerns associated wi th 37 of these Performance Objectives
have been identified. ~l



A. PLIBL IC PROTECTION

The Emerqency Preparedness~ proaram at NPR-I has been minimally established.
An emeraency response plan has been implemented, but lacks many of the elements
requi~ed in emer oency planning by the DOE Orders.

Most siqnificantly, manaqement has not made a full commitment to support an
effective emerqency preparedness program. This is evidenced in part by the fact
that the emergency response team was made up late in 1987 with members
assigned from a cross-sectinn of departments, but seven of the 55 members
listed on the September 15, 1988 roster have not attended any training
sessions, and there have been discussions that some groups are too busy to
parti ci oate . Further, the training program does not contai n standards or
admi ni strati ve controls to ensure the trai ni ng of emergency responders, as
required by DOE orders.

Potential credible accidents are not di scussed i n safety analysis reports, so
they are not used as the bases for plannina and response. The event
classification system includes only the, two highest of the four
classifications of accidents used throughout DOF, and in state and Federal
response plans. No examples or auideli nes are established for classifyi nq

events by severitv, and prnvisions are not in place for reportino events above
the alert classification to the DOE headouarters EQC as requi red by DOE Ordr,.r
series 550O.

The site depends on Yern County for fi re deoartment and medical emerqency
support, but fi rst responder capability depends on the workers and their
supervi sors at the scene until arrival of the emergency response team. The
established system does not ensure that trained first responders and a trained
nn-scene commander are on duty at all times. Notification of the emergency
responders is sequential and typically takes from fifteen to twenty mi nutes.
Once notified, response is quite rapid on dayshift, but on'ther shifts,
weekends, and holi days the responder s come from offsi te. Key personnel are
not provided wi th radio-equipped vehicles for rapid response.

A drill and exercise proaram is implemented and has been practiced quarterly,
but the exercises are not realistically presented and controlled to ensure
that maximum benefit is realized.

Alarm systems at NPR-I are inconsistent amonq the areas and alert and
evacuation alarms are not available in most areas. The site radio
communications network has many dead spots, so it cannot be relied on to fully
suoport emergency response for both operational and security events .



PUBLIC PROTECTION PROGRAM CONTENT — PP. I

PERFORMANCE OBJECTIVE: The facility should not pose an added threat to the
public as the result of operations permitting the release of hazardous
riaterials beyond the site boundary.

FINDINGS: o A thorough review was made by the appraisal team of all
discharges, including solid, liquid and gaseous "materials
from NPR-1. Specialists from Environmental Services
demonstrated a good level of knowledge of all discharges
from origination to release and/or reinjection. Although
the Safety Analysis Reports did not include analyses of
potential credi41e accidents, no situations could be
postulated by the appraisal team which would pose an
imnediate threat to off-site populations and, therefore,
require prompt notification of the public.

Many hazar ds exi st at NPR-I which require protective
considerati ons for the onsite personnel.

Spills of crude oil and the associated water could make its
way off the site, but would be less than catastrophic and
unlikely consti tute an immediate threat to human life.

o Gas releases would be dissipated before reaching populated
areas. (See Section PP.6)

o Fire hazards would be localized to the facilities or wells
on NPR-I property.

o Heavy smoke from a major fire may reouire coordination wi th
local off-site authorities. (See Section PP.2)

CONCERN:

(pp.1-1)

o Safety analysis reports do not include an analysis of
possible hazards in terms of potential credible acc'idents or
their consequences. Therefore, no specific preplanning
exists for the potential credible accident(s), as required
by Section 3 of DOE N 5500-3, dated March 23, 1988.

Safety Analysis Repor ts for the NPR-I facilities do not
define potential credible accidents or their consequences to
provide a basis for emergency planning as required by DOE Orders.

FINDINGS: o The emergency organization on normal dayshifts consists of
the emergency response team (ERT) with the
Safety/Health/Security Manager acting as the on-scene
commander in charge of overall emergencies. Until his
arrival, an ERT m mber in the area of the event is in
charge



o On backshift, weekends, and holidays, the same
organizational structure is established. The difference is
that the on-scene commander and most of the emerqency ERT
members must travel to the site from their homes (usually
Bakersfield) which requires 30 to 45 minutes. In the
interim, personnel at the scene would deal with the„
emergency.

BPOI employees who are members of the ERT, including the on-
scene commander, have to travel to the site when called.
Because of rules concerning vehicle use, they must either
use personal cars or go to the Trans-West vehicle lot and
check out a car. In some cases, they would have to travel
away from NPR-I to get a vehicle. If they use personal

- vehicles, they have no radio contact while en route; if
they oo to the lot and check out a vehicle, they will have
radio contact, but lose time.

0 A large number of BPOI personnel are trained in use of the
Burn-Pacs, which are provided throughout the site.

o Most operations personnel have received courses in basic
first aid and cardiopulmonary resuscitation (CPR). Only
specially-trained ERT members are qualified to operate the
emergency response vehicle.

o No system is established to requi re that a person with
emergency preparedness trainino will be available to take
charge of emergencies at a given locatior: until the on-scene
commander and the ERT arrives.

o On backshifts and weekends, initial response to emer gencies
is to be made bv the on-duty operations personnel led by
either a Gas Operations Shift Foreman or a Production
Operations Shift Foreman. These foremen are members of the
ERT, but have not received training in command and control
to be the on-scene commander.

o In some cases, such as sickness or vacation coverage, a non-
ERT-trained operator may be assigned to serve as shift
foreman. He could be the person initially in charge at the
scene.

o Two BPOI personnel on the ERT maintain qualification as
emergency medical technician, but they both work the
dayshift.

o ERT training in command and control is not provided for all
those who can serve as on-scene commander.

CONCERN:

(PP.1-2}
No system is established to ensure that personnel trained in
emergency preparedness will be available to oversee immediate
action and manage emergen es on backshifts, weekends, and
holidays.



FACILITY EMERGENCY PLAN - PP.2

PERFORMANCE OBJECTIVE: The emerqency plan and its supporting documents should
describe an effective response to abnormal conditions.

FINDINGS: o The emergency plan at ";!PR-I is established in the Policy and
Procedures Manual, Seci,"~'-;;in 9.7, dated June 30, 1987. This
policy requi res an emergency response plan and the emergency
response team (ERT), -and assigns responsibility for
emergency preparedness to the Manager of the Security
Department. This position is now a part of the
Safety/Health/Security Department.

The details of the emergency preparedness program are
included in the Emergency Preparedness Plan, dated March,
1987.

The Emerqency Preparedness Plan establishes an Emeroency
Planning Board to oversee the program and coordinate it with
management and outside agencies. This board consists of
three members; the Assistant General Manager, Technical
Assurance, the Safety/Health/Security Manager, and the DOE

Safety Manager.

The Emeroency Preparedness Plan has controlled distribution
and revisi on, but provision is not made to ensure that the
document is up-to-date wi th latest revisions or that each
page or section is the latest approved version; e.g., the
books are not identified as being part of a controlled
system, pages are not identified as beino part of a manual,
not all pages are dated, and although a system is
established to show revisions are incorporated, two books
reviewed during the appraisal did not show records of
revision.

The emergency plan is reviewed quarterly by the Emergency
Planning Board. No record of the quarterly reviews was made
in the meeting mi nutes of that group.

The emergency plan is for all NPR-I facilities. Many'..DOF
sites use facility-specific emergency plans as a ub-tier to
the site emergency plan. In these, they include provisions
for safe shutdown and evacuation during upset or emerqency
conditions.

The emergency plan is not based on site-specific technical
analysis of potential facility abnormal conditions or the
site- or facility-specific credible accidents. Safety
Analysis Reports are prepared for facilities, but they do
not discuss potential credible accidents and their
consequences. (See Concern PP. 1-1)



The emergency plan does not include provisions for personnel
evacuation and accountability. The evacuation section nf
the plan had been developed but had not been issued.

The emergency plan states that a notification will be made
to members of the ERT. The method is covered in the
Procurement Operations Center desk procedure, which is
issued periodically to each ERT member but is not included
in the emergency plan. Shortcomings in the notification
method and system are discussed in Section PP.5.

1

The makeup and organization of the ERT is discussed
generally in the emergency plan. The ERT member list is not
part</of a formal control system, but is issued periodically
to members of the ERT by the Safety/Health/Security Manage'r,

The emergency plan includes only two of the four emergency
classifications of DOE 5500.2A: site emergency and general
emergency. 'The unusual event and alert classifications are
not included. (See Concern P~.5-1)

The emeraency plan does not include or refer to implementing
procedures as reoui red by the DOE Order Series 5500. In
fact, it specifically states that "the plan does not attempt
to state specific procedures."

The emeroency plan does not provide a procedure or criteria
for re-entry and recovery.

No procedure is provided for intrusion or hostage situations
in the emergency plan, nor does it refer to such security
procedures.

Examples of different severities of accidents are not
included to guide a user of the emergency plan to aid in
classifying accidents; e.g., giving examples of how
different severities of fire might fall into each of the
four classifications.

Appendix 13 to the emergency plan treats Environmental
Occurrences. This appendix uses definitions not in
accordance with the plan or DOE Orders; i .e., OSC for on-
scene commander versus Operational Support Center.

Responsibility to coordinate with county, state and other
Federal agencies is assigned in the emergency plan tn the
Safety/Health/Security Manager, but no procedure is
provided. Most of this information is available, but not as
part of the plan.



o The emergency plan does'ot refe, tn the NPR-I Business Plan
which lists all hazards at NPR-1. (This plan is used by the
ERT in a shortened version). Also, it does not refer to the
Spill Prevention, Control, and Countermeasure Plan which
gives details of hazards and facilities. (See Section ST.3)

The emergency plan includes policy for public notification
by stating that the Director, NPRC, will provide
information . No procedure, guidelines, or preformatted
messages are provided for such information release, however.

o News media personnel would be directed to the Emergency
Operations Center (EOC) pending arrival of the DOE Public
Affairs representative. (See Section PP.4)

ig

o No procedures or auideli nes are provided for access control
over evacuated areas. This problem was documented during
recent incidents at the Low Temperature Separations Plant
No.I (LTS-').

CONCERN:

(PP.2-1)
The Emergency Preparedness Plan is inadequate to support the
emergency preparedness program. Further, the plan does not
contain all the required elements of the DOE 5500 series of
Orders.



EMERGENCY RESPONSE TRAINING - PP.3

PERFORMANCE OBJECTIVE: Emergency response traininq should develop and

maintain the knowledae and skills for emergency personnel to resoond to and

control an emergency effectively.

FINDINGS: o The trai ning of NPR-I personnel in emergency preparedness i s

limited to the emergency response team (ERT), which consists
of 55 personnel from a cross-section of BPOI departments and

DOE, and nine persons as dispatchers in the Procurement
Operations Center (POC).

0 ERT members receive training from a Trans West Security
subcontractor and members of the Safety/Health/Security
Department staff.

An emergency preparedness Training and Operational
Requirements section is provided in the Emergency
Preparedness Plan as Appendix 19. This appen'dix requires
that each ERT member "be able to satisfactorily demonstrate
written and oral knowledge and profi ciency in the subjects
listed..." The training records do not provide
documentation that such demonstration is made. Written
exami nations are not administered. Further, there is no

standard or policy for the administration of the training
program, including as provisions for lesson plans,
instructor qualification, or rules for the administration of
examinations.

Some difficulty has been experienced with some departments,
such as construction, who have not participated in the
trai ni ng or exercises because of work load. (See Section
FP.5)

Although the POC dispatchers had been trained in May 1988,
the traininq was not listed in the traininq records.

The traininq material is made available to all ERT members

in a combination of several sessions at various times, but
the system does not ensure or require that all members

receive all training, or some minimum training.

A comprehensive review of the various training recor ds by
the appraisal team showed that some members of the ERT

rec'eive virtually all presented traininq (primarily the
Safety/Health/Security Department), but some members have
not received either the initial ERT training or some

training sessions since. No training session attendance
documentation could be found for seven ERT members on the
September 15, 1988, roster, plus all POC dispatchers.



o The established ERT traininq proqram does not provide
centralized training records. Accordingly, no system exists
for scheduling periodi c retrai ni ng and keeping the necessary
records for such retraining.

o No standards for acceptable performance are provided; no
examinations a, e administered or records retained to show
that individuals are satisfactorily trained and tested.

o ERT members can presently be placed on the call-out list
without receiving the training to be an ERT member (the
seven noted above are examples.

CONCERN: See- MC.6-1

FINDINGS: o

.i

An exercise and drill program has been implemented at NPR-1.
One exercise per ouarter has been conducted. A review of
the records from these exercises for the past year showed
that improvements are beino made with experience gai ned

using the ERT system.

An exercise was conducted for review and observation hy the
appraisal team. This exerci se was held late on dayshi ft
when the ERT was available. It consisted of the simulation
of a tanker truck, carryinq 15 percent hydrochloric acid,
which crashed into gas and oil lines near the abandoned 3G

gas plant. The driver was supposedly bleeding from hitting
his head on the windshield and he may have sustained a neck
injury. A brush fire was star ted by the accident, and the
tanker was leaking acid onto the ground, The area chosen
for the emergency is known for having many dead spots for
radio recepti on . After the exercise, a cri ti ave was
conducted to gain data from the experience and document
necessary improvements.

Prior knowledge of the scenario was limited to a few people.
The exercise was not compromised in that regard.

The exercise criti que was documented and action items were
assigned.

The BPOI exercise critique resulted in action items being
initiated to address the followinq:

Procurement Operating Center (POC) notification system
improvements.

Identification of people at the exercise scene as
observer, controller, or evaluator.



Coordination of operations responders to assure proper
expertise is made available to the scene.

Provide communications for hazardous material suits

Improve radio communications; eliminate dead spots.

Increase realism.

Assi~re second POC dispatcher is called immediately

The appraisal team' assessment of the drill included the
above items, but was more critical., It is noted that BPOI

personnel had previously identified most of the problems
discussed here, but they have not made good progress in
getting them corrected. Further, some key safety issues
were not discussed or identified as concerns during the
critique. The more important issues identified by the team
are:

One BPOI person was assigned to set-up and conduct the
exercise. He was assigned this task the morning of
the exercise, (he had not prepared the exercise).
Set-up was not realistic; although a truck was used,
it was not parked to simulate the accident.:. The
driver (victim) was not made-up to simulate his
injuries. He did not "play" the part. No controller
was provided for persons working with the victim.

(( '.,
A one page s<".enario was prepared. It described the
accident,~but did not state objectives for the
exerci se.

The entire scenario was given to the first person to
pass on the road. He was to radio or phone the
existence of the emergency to the POC. 'herefore, the
POC. received all aspects of the scenario on the first
transmission. The person passing the message did not
make a response to the accident, only to the message.
He left the scene of an accident.

No additional controllers were available to provide
information to the various players to keep the
scenario on track.



No BPOI evaluators were assigned.

The victim was not checked for condition until 45
minutes into the exercise (he was supposedly
bleeding). Two people attempted to check him (the
person who called in the alarm afte'r returning to the
scene, and the Security Supervisor) but they were not
provi ded information by a controller . Therefore, the
information obtained was not given to the on-scene
commander .
Traffic control was no+ effective (due to lack of
controllers). " Trucks and cars drove through the
scene. Traffic control was established startino 27
minutes into the event.

The victim was removed from the truck and placed
downhill from the spill. A wind shift then placed him
downwind from the spills

Overall NPR-1 teamwork was poor - some ERT member
oroups (gas operations) did not support the exercise
(partly because of communications problems).

The critique did not address problems with command and
control of the situation, particularly the importance
of quickly assessing the condition of the victim from
a life-support standpoint.

Although it was announced~'at the beginning that the
event was an exercise, messages were not prefaced or
ended by clearly identif!i'ing them as part of an
exercise as reaui red bySection 8.C. of DOE N 5500.3,
Section 8.c. dated March 23, 1.988.

CONCERN:

(PP. 3-1)
The emergency response drill and exercise program is not fully
effective in presenti nq meaningful situations from which
deficiencies and weaknesses can be identified and corrected.



EMERGENCY FACILITIES, EQUIPMENT, AND RESOURCES — PP.4

PERFORMANCE OBJECTIVE: Emergency facilities, eouipment, and resources should
adequately support facility emeroency operations.

FINDINGS: o Facilities for emergency response consist of an emergency
operations center (EOC), activated in the security trailer, and

'n

on-scene emergency control center, activated near the scene
of the event.

o The EOC is not established as a manned facility which services
and provides support for the scene as stated in the 5500 series
of DOE Orders. All ERT members go to the scene.

Alarm systems in use at the various areas of NPR-I are not
consistent. For example, at the truck loading area for propane
a flashinq red light indicates that it is safe to enter. At

the gas plants a flashing red light means there is a fire.
Other lights used as warnings are not consistent in all areas.
General employee training does not include these alarms because
they are inconsistent. (See Section FP.6)

o An emergency evacuation siren has been installed at the
administration area (11G) and plans are in place for
installation of emergency evacuation alarms at the gas plant
areas. At present, however, no evacuation alarms are provided
at the gas plants or compressor stations.

o It is understood that projects have been identified to make th
alarms consistent and install evacuation alarms.

CONCERN:

(PP.4-1)
Emergency alarms for warning, protecting and evacuatinq personnel
are not provided cons.'stently at the NPR-I site.

FINDINGS: o The communications capability of BPOI 's Administration Branch
of Acouisitions is used to support all emergencies. This
facility provides the 24-hour dispatcher for the site. It is
referrer) to as the Procurement Operations Center (POC).

4

No provision is discussed for backup facilities in event the
EOC or POC is made unavailable. In the case of the POC, loss
of the facility without backup arrangements would have severe
consequences.

Communications resources consist of radios, telephones, and

pagers ~ Three frequencies on a radio system are used in many

BPOI vehicles with base stations at the POC and at the primary
user areas. (These are used for normal business; channel one is
used during emergencies). An emeroency radio network consists
of hand-held units with a base station in the POC telephones,
both site network and public pay phones are available. Pagers
are carried by key response personnel.



o One pager failed to operate correctly durinq the exercise (as
noted in the BPOI exercise critique) .

o Radio communications at NPR-I are not consistent with standard
radio use because the emergency plan specifies the phonetic
alphabet as call designators for specific departments or
groups; i .cia Bravo is dril ling, and Hotel is construction.
Therefore, the phonetic alphabet is not used to provi de clarity
in transmi tting.

CONCERN:

(PP.4-2)

FINDINGS:

o Radio communications at NPR-I do not provide full coverage of
the site, particularly in the eastern half. During the
exercise, the emergency response team members had to move
vehicles constantly to use the radios because of "dead" spots.
This shortcomi ng seriously affected the'ERT performance duri ng
the exercise, and is a constant proble'm for BPOI and Trans West
Security personnel on a daily basis.

/J

Radio communications systems are not adequate to support emergency
response at NPR-I.

o Technical support materials are not~!provided in the EOC (which
is not manned in all cases), but they are provided at major
sites and could be available to emergency responders through
the representative from that discipline in event of an
emergency.

o The emergency plan does not include a list of equipment and
resources available during emergencies. (See Section PP.2)

o Emergency equipment is provided in many locations throughout
NPR-1. A subcontractor is used to take a monthly inventory of
this equipment. This subcontractor checks the inventory and
signs and dates an attached tag to show the inventory was
completed. All equipment was noted to have the tags and all
were dated properly.

t

o Emergency showers are not given documented periodic checks.
During a recent incident involving use of an emergency shower
for a burn victim, the shower had low flow. (See Section MA.4)

o In some cases, the inventory list was posted to show what
should be in a kit or at a location, but that was not common
practice.

CONCERN:
(pp.4-3)

o Seals were not provided on equipment or kits to show that
emergency equi pment was i'n a state of readiness and had not
been used or disturbed since the last i nspection.

I'

The system for emergency equipment inventory control at NPR-I does
not ensure that emergency equipment is maintained in a state of
readiness.



EMERGENCY ASSESSMENT AND NOTIFICATIOh! — PP.5

PERFORMANCE OBJECTIVE: Emergency assessment and notification procedures
should enable the emergency response organization to correctly classify
emergencies, assess the consequences, notify emergency response. personnel, and
recommend appropriate actions.

FINDINGS: o Classification of emergency events at NPR-I is not
consistent with DOE requi rements. Only two of the four
event classifications are used, namely, site emergency and
general emergency. The emergency plan does not provide
unusual event or alert classifications. (See Section PP.2)

o Since DOE 5500.2A, Section 9.6 requires reports to be made
to the Headquarters EOC for emergencies classified as alert
or above, the reporting system would imply that all events
classified at NPR-I would be reportable.

o No reference is made to notifications to the DOE

Headquarters Emergency Operations Center, nor are phone
numbers provided . BPOI stated that they have been di rected
by DOE/NPRC to not make those notifications.

o Guidelines for examples of what would constitute typical
classifications are not provided for event classification.
Since potential credible accidents are not included in the
safety review reports, that element of classification is
also missing. (See Section PP.1-1)

o No correlation is provided in the emergency plan for
relatino various severi ties of measurements of hazardous
material releases to an event classification level.

o No system of protective action guidelines is provided to aid
the manager of an emergency in decision making (e.g., for
what protective actions may be necessary for workers) durinq
the various types and severi ties of emergencies that may

occur.

CONCERN:
(PP.5-1)

F INDINGS:

Event classifications and reporting for accidents are not
consistent with DOE orders; also, classification and protective
action guidelines are not provided.

o During the exercise, no record or log was kept by or for the
on-scene commander for purposes of reconstruction of events.
A tape recording of the radio transmissions was made at the
EOC, however, and the POC keeps a log of notifications.



0 The notification system for the emergency response team
consists of a call-out list in the POC desk procedure. This
procedure is not part of a formal system. It is
issued/updated periodically by the Acquisitions Department
with input from the Safety/Health/Security Department. The
call-out is by a combination of pager, telephone and radio.
It takes at least 15 minutes to complete the notifications
if the dispatcher is not interrupted.

The POC emergency desk procedure states that required aid
shall be directed by the caller and/or ERT member. The
caller may not be capable of or trained in making that
decision.

A second POC dispatcher is to be called in to assi st in the
event of emergency (immediately available on normal day
shift only). Even wi th some assistance, the system of call-
out took 25 minutes during the exercise observed during the
appraisal.

(i

Portions of the notification system depend on radio contact
discussed in Concern PP.4-2.

CONCERN:

(PP.5-2)
The system in use for notification of emergency responders at
NPR-I takes excessive time.



ENVIRONMENTAL IMPACT - PP.6

PERFORMANCE OBJECTIVE: The impact on the envi rons from the operation of the
facility should be minimized.

FINDINGS: o All maior points of potential release of hazar'dous material
from NPR-I were reviewed during the appraisal. It is to be
noted that the DOE environmental survey which is to evaluate
these releases in detail has commenced.

The NPR-I site has a comprehensive program to monitor and
control spills as documented in the Spill Prevention,
Control and Countermeasure Plan as amended May, 1988. From
January I through August 31, 1988, there had been 321 minor
spills and seven major spills at NPR-I (where minor is
defined as less than 100 barrels). This rate is consistent
with the 1987 performance. Through this plan and the
attendant actions, deoradation to the environment is
mi nimized and mitigated. An aggressive reporting and clean-
up program is in place.

Saline water, which is a byproduct of the producing wells,
is reinjected at the site. The environmental aspects of
such operations were not treated by this appraisal team.

Gas releases at the site are possible from tank settings
where relief valves are used for tank protection. This gas
is "stacked" (released to atmosphere) at each site and no
precise measurements of volumes are available. No public
protection aspects are of concern because of the tank
locations on NPR-I and dispersion of the gas before it
reaches populated areas..

Gas releases from leaks at tank settings and compressor
stations are monitored by BPOI's Environmental Services.
Maintenance is order ed to correct noted deficiencies.
Random sampling at the request of the appraisal team at one
tank setting revealed no leaks.

Gas releases from the gas plants are sent to flares. These
are under Kern County permits for incineration. Sampling in
the vicinity of the flares and downhill from the major
propane storage tanks by Environmental Services at the
request of the appraisal team revealed no residual gas
buildup.

Gas releases, even from major accidents at NPR-l, would be
dissipated before reaching public population centers. The
aspects of warning and protecting workers and other on-site
personnel are discussed in Sections PP.1 and PP .4.



Environmental Services maintains records of releases of all
materials and works closely with the state and county on
permits and reporting. Much of their work is anticipatory
to meet changing regulations. A significant program is in
progress to reduce oxides of nitrogen emissions from the
large (over 500 horsepower) internal combustion engines.

Environmental Services is cognizant of the monitoring of
build-ups of hydrogen sulfide (for personnel protection) by
the Safety!Health/Security Department. The build-ups thus
far are not of great consequence, but they are expected to
increase with oil reserve development.

Security patrol vehicles and emergency response vehicles
from the Safety/Health/Security Department are equipped wi th
portable analyzers for hydrocarbon gas. These are
calibrated monthly by a subcontractor. Several were
checked; all were found to be in calibration. The security
patrol (securi ty supervisor) used his gas detector at the
scene of the exercise.

Solid and liquid hazardous waste is held and turned over to
a subcontractor for disposal. (See Section ST.5)

Three landfi lls for solid waste disposal are located on NPR-1.
These are some of many areas receiving attention by the
environmental survey, but they pose no immediate threat to
workers or the public.

Responsibility for monitoring and record-keeping of releases
to the environment are the responsibility of Environmental
Services, with input from operations and production groups.
They provide personnel as members of the ERT and as
specialists to assi st in specific problems.

CONCERN: None.



B., PERSONNEL PROTECTION — OS AND IH

The safety and health program at NPR-I has gained emphasis since 1985 and

progress has been made toward the goal of full regulatory'ompliance and good
practice implementation. This progress is demonstrated by ( 1) the development
and conduct of trai ni ng courses, (2) the addition of monitoring equi pment and

initiation of monitoring plans, and the (3) implementation of certai n hazard
control activities.

This period of activi ty represents a program growth, development, and
implementation phase. Consequently, much of the effort performed by the
Safety/Health/Security Department has been admi ni strative in nature desiqned
to es tablish policies, procedures, operational mechani sms, and functional
resources. This administrative emphasis has limited the amount of time
available for regular field oversight, surveillance and deficiency follow-up.

Line supervisors have enforcement responsibility for compliance with
occupational health policies and procedures. Less than adequate performance
in this capacity i s apparent. The Safety/Health/Security Department has

oversight and support responsibility for policies and procedures. Although
regular audi ts are performed by Safety/Health/Security, the amount of time
allowed for in-field oversight and verification is limited. This combination
of line supervi sor enforcement i nadequacies and Safety/Health/Security
oversight limitations, has led to a number of non-compliances with policy and

regulation . Considered individually, most non-compli ances are not of major
consequence, but when analyzed as a whole, it is apparent that field
activi ties are not well monitored.

Relative to subcontractors, safety and health policies are reviewed in pre-
performance meetings. However, subcontractor safety records are not a key
factor i n contract award criteria, and no evidence was indentified that
subcontractors have been substantially penalized for deficient safety
performance. BPOI Contract Technical Representatives (CTR) are responsible
for subcontractor safety and health as well as technical supervision, but have
no specialized trai ni nq or experience in safety and health principles or
regulations.

The lost work case injury/illness experience at NRP-I is significantly poorer
than the average results of the production companies contri buti ng to the API

summary of occupational injuries and illnesses and fatalities in the petroleum
industry for the years 1986-1987.

An example of fundamental weakness in the area of management commitment and

support i s the fact that the BPOI policies and procedures do not mandate the
use of safety-toe foot protection for field drilling, producing, and plant
activi ties as intended by OSHA and practiced by the major oil companies.
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B.l OCCUPATIONAl SAFETY

DOCUMENTED PROGRAM - OS.1.

PERFORMANCE OBJECTIVE: The Occupational Safety Program should identify,
evaluate, minimize and control those activities that may have adverse impacts
on t»e safety and health of the public and employees or have potential for
accidental loss and damage to government property .

F1'NDI NGS: o A documented safety program exists as evidenced by the UO-

NPRC Safety and Health Policy and Procedures Manual (TOC-12,
June 14, 1988) and the conduct of safety activi ties. This
Manual consists of sections on Safety Policy, Functions and
Responsibilities, Safety/Health Education, S)fety
Performance Recognition, Notification, Investiaation and

Reporting of Occurrences, OSHA Visits, Tagging and
Clearance, Accident Prevention Tags, Personal Protective
Equipment, Safety Audits and Inspections, Good Housekeeping,
Safety Signs, Safety Color Codes, and Job Safety Analysis.

o Safety policies and procedures defined in the Safety and
Health Manual are general in nature. The NPRC/BPOI Safety
and Health Booklet supplements the Health and Safety Manual
by providing nperational guidelines.

o BPOI has in place a proqram for periodic safety inspections
and reviews consisting of weekly walk-throughs by field
supervisors, monthly audits by safety staff and, on an
exception basis, special safety analysis reviews.

o The above inspections and reviews, individually and in
combination, are designed to identify deficiencies and
motivate improved safety nerformance; however, they are not :

all-encompassing and do not achieve compliance with safety
policy. (See Sections OS.2 and OS.5)

o No formal program is in place whereby BPOI senior management
routinely conduct pre-scheduled field safety inspections of
selected operating entities, and document and distribute
findings.

CONCERN: See MC.4-1 and MC.5-I.



SURVEILLANCE OF ACTIVITIES — OS.2

PERFORMANCE OBJECTIVE: Appropriate surveillance of activities should be
conducted to maintain control of potential hazards to the public and employees
and to minimize accidental losses and damage to government property .

FINDINGS: o A program is in place that includes safety performance
requirements from subcontractors.

Bid solicitations for subcontract work include requests
for safety performance criteria such as safety program,
safety staff, past injury/illness experience, Experience
Modification Rates (EMR), etc.

„Safety performance criteria obtained in bid solicitation
is not routinely used as a factor entering into the
selection of the successful contractor. Award is normally
determi ned solely based on low bid.

Oversight responsibility for field compliance of
subcontractors to contract specifications is vested in the
BPOI Contract Technical Representative (CTR). This
responsibility also includes monitoring of subcontractor
safety performance.

CTRs provide a monthly evaluation report of subcontractor
performance to BPOI's contract admini stration. This
includes evaluation of safety performance.

When safety performance evaluation is negative a "cure
notice" is sent to the subcontractor.

CONCERN:

(OS.2-1)

No subcontractor has been terminated because of poor
safety performance.

Although subcontractor safety performance data is obtained in bid
soli citations and is available from evaluation reports, it is not
bei no used either as part of the procurement criteria for awarding
work, or as part of the criteria for terminatinq a contract.

FINDINGS: o Contract Technical Representatives, although experienced in
operational techniques, have no special training experience in
safety principles, industrial safety or Federal and State
safety regulations.

CONCERN:

(OS.2-2)
Oversight of subcontractor safety performance is deficient because
CTRs are not provided sufficient safety training to enable them to
meet technical monitoring responsibilities.



FINDINGS: o NPR-1 1986-1987 lost work case injury/illness experience is
significantly poorer than the average results of the
production companies contributing to the API summary of
occupational injuries and illnesses and fatalities in the
petroleum industry for the same years. API lost work case
incidence rates (injury/illness per 200,000 hours worked)
average 1.06 for 1986-1987. This compares with BPOI

experience of 1.7 and subcontractor experience of 3.0 for the
same period. Major oil company experience is significantly
better than industry averages.

o BPOI/subcontractors injury/illness experience is also
statistically anomalous in that lost work day cases and
incidence rates bear such a high percentage to total
recordable - over 70 percent - compared with an industry norm

of less than one thirds

o BPOI policy for reporting of accident/incident occurrences at
NPR-1 is to comply with DOE orders and OSHA reouirements.

o BPOI does not use, nor have at NPR-1, a copy of the Department
of Labor BLS-OSHA latest reporting guide issued in 1986
Instead, they rely on the ANSI Z 16.4 standard of 1977
modified with Safety Department knowledqe of chanqes obtained
from BNA reports. In addi tion they also utilize DOE SSDC -7A,
Guide to Classification of Recordable Accidents.

o No case studies have been made of past years injury/illness
classifications and reports, and no assessment has been made

of compliance or non-compliance with the OSHA criteria.

CONCERN:

(OS.2-3)
The lack of the BLS-OSHA injury and illness reporting and
classification quide at NPR-1 is indicative of a less than
adequate working document library.

FINDINGS: o Walk through inspections performed during this appraisal
revealed numerous violations of safety policy and qood safety
practice. Examples are: (1) a man was seen smoking within a

fenced no-smokina area at the 25S LACT station; (2) a worker
was greasing a swivel on a drilling rig approximately 15 feet
above the floor without a safety belt; (3) a subcontractor
employee was workinq in the 35R gas plant without a hard hat;
and (4) classified electrical wiring at the shale shaker on a

drilling rig was frayed and was repaired wi th friction tape,
which is in violation of API RP-500B and OSHA 29 CFR 1910.399
for an explosion hazard atmosphere.

CONCERN: See IH.2-1 and IH.2-2.



POLICIES, DIRECTIVES AND PROCEDURES — OS.3

PERFORMANCE .'OBJECTIVE: Official policies, directives and procedures should
define the safety, health and quality assurance responsibilities and
authorities, provide a statement of management participation and support,
require compliance with DOE requirements and provide resources for. overall
program implementation.

FINDINGS: o BPOI has in place a program for scheduling and holding formal
safety meetings. The program consists of holding one meetinq
per month for each work unit. Meeting topics and attendance
are documented.

On alternate months, the meetings are prepared and led by a
representative of the Safety/Health/ Security Department.
Intervening monthly meeting are prepared and led by a member
of the work unit, usually a supervisor.

Subcontractor personnel are encouraged to attend BPOI safety
meetings.

o Company supervisors up through superintendent level routinely
attend some, though not all, of the work unit safety meetings
held in the field.

o There is no formal program in place encouragi nq managers abnve
the superintendent level to attend a portion of these field
safety meetings.

o The policy for safety glasses states that "eye and/or face
protection" must be worn while working in locations where
"there is a risk of receiving eye injuries." (Section 12,3,
1220-003 of the Safety and Health Policy and Procedures
Manual). This policy is highly interpretive and ineffective.
At no location was a posting seen listing "Eye Protection
Requi red." For example, the laboratory is certainly a
location where injury could occur from acids/bases/corrosives,
yet no posti ng exi sts for eye protection. Reportedly,
protection i s used when working with chemicals. However,
someone in the same area who is still at, risk would not be
required to wear protection. Similar ci rcumstances exist in
other areas for both mechanical and chemical injury hazards
(e.g., maintenance areas, shops, general plant areas, etc.).

o BPOI safety and health policy for Personal Protection
Equipment and Apparel ( 12.2, 1220-003 Foot Protection)
requires that all NPR-1 employees who work in or visit field
locations wear a sturdy leather work shoe or boot. No casual
type sport shoes sandals, tennis shnes, etc., are

permitted'his

policy also applies to subcontractors.



o Safety tne footwear meeting "the requirements and
specifications in ANSI Z 41.1 as required by OSHA General
Industry Standards 1910 Section I, are not required by SPOI
and such compliance is not observed at HPK-I.

o Since February 1987 there have been some 30 accidents at NPR-I
i nvolvi nq sli ps, trips, falls, items dropped on feet and lower
leos, twisted ankles, broken bones, etc. Sturdy work boots
with safety toes would have eliminated or lessened the
consequence of some of these injuries.

o Since World War II it has been customary for field employees
in the drillinq and production industry, including gas plant
operating and maintenance personnel, to wear hard-toe safety
work boots.

CONCERN:

(OS.3-I)
BPOI does not meet the intent or the spirit of the Federal
Occupational Safety and Health Act in regard to Personal
Protective Equipment, specifically safety toe shoes and qlasses.
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MANAGEMENT CONTROL SYSTEMS — OS.4

PERFORMANCE OBJECTIVE: Management control
assure that safety and health requirements
siting, design, procurement, construction,
modification and decommi ssioni ng phases of
fac il i ty.

systems should be in place to
are effectively carri ed out in the
operati on, mai ntenance,
the life cycle of a pro,iect or

FINDINGS: o The health and safety role in design control is stipulated in
the UO-NPRC Policy and Procedures Manual, Design Control
¹1300-205:

As soon as preliminary engineering commences preparatory
to the Authorization For Expenditures (AFE), a Project
Execution plan is prepared that includes a safety plan if
the project is sufficiently complex that the existinq
standard safety procedures are inadequate.

Concurrently, an assessment of safety permits and

requirements is made by the Safety/Health/ Security
Department. This might include local (BPOI) or State
permits for fi re, work entry, trenchinq, confined space,
scaffolding, pressure vessels or crane certification.

Following the completion of basic design, review meetings
are held (with Safety) at 30 percent, 75 percent and 100
percent completion of design. Conference notes are
wri tten. Health and Safety must sign off at the review
prior to construction ( 100 percent) or the DOE won'

approve.

The health, safety and fire protection staff play an

active role in the preparation of the Request for Proposal
(RFP) and the selection of the contractor (See Section
OS.2). The specifications must be signed off before the
RFP goes to bid.

In the case of small projects, monthly inspections are
conducted on a random basis. Large projects may be
inspected weekly, or even daily.

The Health-Safety staff partici pates in the "final jcb
walk" and contribute to a check sheet or "punch list" of
items. However, this is not a readiness review but rather
a check to see if the subcontractor has met the terms of
his contract.

Health-Safety must sign off before start-up.



For projects over $ 500,000, a Safety Analysis Review
Schedule Sheet is maintained. This sheet has 12 steps,
from Project Definition to Job Walk. Completion of these
steps when accomplished is noted in the monthly cost-plus-
award-fee compilation.

No BOPI in-house mandatory engineering standards manual
concerni ng the desiqn requi rements of field produci nq and

gas plant processi nq and storage facilities and
installations is available to the Health and Safety staff
to provide uniform and consistent guidance to the design
and review process. Design engineers use "applicable"
consensus and industry standards and recommended
practices. SPGI does not have a guide document listing
the "applicable" standards to be observed on different
ty>pe and category projects including special design
requi remen,'ts not covered by consensus or industry
standards.

BPOi,does have and use Chevron's Guidelines for Internal
Fire Safety and Health Inspections which contain standards
for wa>),:<i0ys, handrails, safety showers, etc. BPOI is
also ii,"");he process of developing and compiling process
piping: jf'@ndards,; for use at NPR-1.

CONCERN:

(OS.4-1)
The Safety and Health Department does not have the benefit of a

standard design criteria manual to assi st their construction
reviews and field inspections.
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IDENTIFICATION AND CONTROL OF HAZARDS — OS.5

PERFORMANCE OBJECTIVE: The Occupational Safety Program should assure prompt
identification, evaluation and control of safety hazards in the work olace and
readily accommodate changi ng ci rcumstances.

FINDINGS: o BPOI instituted in 1986 a comprehensive Non-Destructive
Testing (NDT) program to assure the inteqrity of all pressure
vessels at NPR-1.

o 1624 vessels were surveyed using ultrasonic methods.
Approximately 100 were identified as questionable and further
surveys eliminated all but six of these vessels from having
problems that would affect their integrity. Of the six not
eliminated, five were de-rated and one was retired.

o There are approximately 80 vessels at NPR-1, most of which are
in the gas plants, that have not yet been tested because they
are encased in asbestos insulation. A vessel rupture and
hydrocarbon vapors discharge in the gas p~ants process areas
could result in a severe conflagration. The initial NDT

proqram envisioned that testing of these vessels would
coincide wi th another proposed program which was scheduled to
remove the asbestos from these vessels. This removal proqram
has been deferred.

CONCFRN:

(OS.5-1)

o A revised Non-Destructive Testing program has been planned and
proposed (but not yet approved) to inspect these vessels in
place. It will require drilling of 1200 holes in asbestos
insulation at a cost, of $140,000 for the total program (NDT
plus asbestos drilling).

Delay i n the Non-Destructive Testing (NDT) program for
some 80 vessels results in operation of the gas plants under
condi tions of uncertainty.

FINDINGS: o BPOI has a policy covering well servicing and drilling
operations which states that for permanent type well anchors,
representative pull tests shall be made and records
mai ntai ned . In addi tion, permanent anchors shall be visually
inspected prior to each use.

o Within the past several months a spot test of anchor integrity
was made at NPR-I with the pull testi ng of 100 enchorg . All
were pulled to 14,000 pounds per API recommendations. Three
of the anchors tested failed the test directly and 25 others
were identified to be damaged.



o A routine program to assure the integrity of all NPR-1 anchors
prior to use by a well servicing unit has been prepared, but
has not yet been approved for implementation.

CONCERN:

(OS.5-2)
A program for routinely assuri ng the i nteqri tv and capability of
permanent type ground anchors prior to use by well servi ci ng uni ts
is not in place at NPR-1.

FINDINGS: o The LTS-I and LTS-2 Gas Plants each contain two larqe
(approximately O'X30'x12'iah) hot oil (therminol) furnace
type heaters.

o These heaters are gas fueled and of the natural draft type.

o i '~he operator actuated starting panel for each heater is
;"ocated approximately five feet from the end of the heater.

o The proqrammed light off procedure includes a three minute
purge time delay to pilot ianition relying on natural draft to
clear any flammable vapors that may be in the fire hox.
Numerous severe fire box explosions in the gas industry have
resulted from the iqnition of unpurged vaoors consequent to
malfunction of controls or other equipment. (See Section
FP.2)

CONCERN:

(OS.5-3)
The
and

effectiveness of natural draft purqing on the LTS-I
LTS-2 therminol heaters cannot be assured.

FINDINGS: o Housekeeping and cleanliness observed vari ed by location
indicating i nconsi stent policy and practice . Examples include
( I) 33S compressor station was very clean and oil -free at
least on steps and walkways, (2) 36R compressor was leaking
lube oil and alycol, (3) 17R compressor station had
considerable oil leakage collected on skids (no effort to
control this leakage was apparent, and an open pit of crude
oil was present wi th no means of recovery), and (4) LTS-I
compressor station had substantial oil on walkways and steps
(oil deposits on walkways and steps are a tripping/falling
hazard and oil spills are a fire hazard).

o Electrically unclassified lightinq in the 35R Gas Plant in
hazardous process areas is an ignition hazard.

o Adjacent to the Cleveland drilling rig No. I, the earthen
reserve pit is approximately twenty feet deep with vertical
banks. The area was not barricaded and represented a definite
falling and injury hazard. Earth banks showed evidence of
cracki ng and impendi ng failure.



CONCERN:
(OS.S-e)

o Classified electrical conduit at the shale shakers motors on

the Cleveland No . I drillinq ri q was damaqed and repaired
improperly. (See Section OS.2)

Readily identifiable safety hazards are not expeditiously
corrected and/or controlled.
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COMMUNICATION OF HAZARDS TO EMPLOYEES — OS.6

PERFORMANCE OBJECTIVE: Facility personnel should be adequately informed of
safety hazards they may encounter in their work environment.

FINDINGS: o Postings of safety hazards in field and plant areas are
inconsistent/incomplete or in some cases lacking altogether.
See Section OS.3 relative to "Eye Protection Required"
postings. See Section IH.6 relative to "Hearing Protection
Required" postings.

o BPOI has in place an incentive/award policy for employees
intended to recognize good safety performance, promote safety
consciousness and motivate their efforts to work safely on an
ongoing basis.

o This policy calls for both individual employee and group
employee recognition and awards for exemplary or meritorious
performance or actions.

o Exemplary or meri torious performance is described as not
sustaining or causing another person to incur one recordable
injury/illness case which is determined to be preventable by
the employee, or injured employee within the unit tor the case
of unit recognition.

o Safety programs, which experience greatest success over time
are based on the principle that all injuries are preventable
and that supervisors responsible for the well being of
employees cannot be effective without accepting this

principle�

.
CONCERN:

(OS.6-1)
The use of the term non-preventable in regard to
injuries/illness can be misinterpreted by supervisors and
operators and be counterproductive to the overall safety program.



B.2 INDUSTRIAL HYGIENE

DOCUM NTED PROGRAM — IH. I
Ji''/

PERFORMANCE OBJECTIVE: The Industrial Hygiene Program should identify,
evaluate, mi nimize and control those activities that may have adverse impacts
on the health of the public and employees or have potential for accidental
loss and damage to government property.

FINDINGS: o A documented health and safety program and industrial
hygiene component exists as evidenced by the UO-NPRC Safety
and Health Policy and Procedures Manual (TOC-12, June 14,
1988) and the conduct of safety and health functions.

0 The Safety and Health Policy and Procedures Manual is a
general policy document which contains little site-specific
operational detail relative to NPR-I. The Manual is not
supplemented by any Standard Operating Procedures (SOPs)
which would define implementation and,,execution details for
NPR-1.

Chemical inventories and hazard information in the form of
Material Safety Data Sheets (MSDS) are compiled and
available for review and reference. (See Section IH.6 for
detail s. )

/'

Haza~rd evaluation is performed via the conduct of (I) three
schwa.duled audits per month for specific operations
(performed by the Safety/Health/ Security Department), (2)
four joint compliance inspections per month (performed
jointly by the Safety/Heal th/Security Department and line
supervisors), (3) 10-15 spot checks per month (performed by
the Safety/Heal th/Security Department). See sections IH.2
and IH.5 for an assessment of the effectiveness of these
audits/inspections.

No personnel exposure monitoring for chemical hazards
(except hydrogen sulfide) has been performed to date by the
Safety/Health/Security Department for ei ther BPOI or
subcontractor personnel. Therefore, the
Safety/Health/Security Department does not generally use
this tool in ei ther hazard assessment of hazard control
mechanisms. Some monitoring has been performed by
subcontractors for subcontractor personnel during asbestos
removal operations and chromium site remediation.

No personal noise exposure monitoring has been performed.
Area noise monitoring has been performed in the past;
however, the program is not complete and is not repeated
annually. (See Sections IH.2 and IH.5)



o Hazard controls have been partially implemented and havo
included (I) for some operations, use of automated bulk
chemical injection rather than manual feed from drums or
other containers, (2) partial substitution of chlorinated
solvents with non-chlorinated alternatives, and (3)
hazardous waste remediation program implementation. See
Section IH.5 for further details. No hazard controls have
been implemented or are planned for noise abatement with the
exception of the use of hearing protection.

o , Personal protection equipment ( PPE ) inclusive of
respi rators, disposable protective clothing (for hazardous
waste and asbestos abatement), hard hats, and hearing
protection are available.

CONCERN: See IH.2-1, IH.2-2, IH.2-3, IH.2-4, IH.5-1, IH.5-2, IH.6-1,
IH. 7-1.



SURVEILLANCE OF ACTIVITIES — IH.2

PERFORMANCE OBJECTIVE: Approoriate surveillance of activities should be
conducted to maintain control of potential hazards to the public and employees
and to minimize accidental lnsses and damaqe to government property.

FINDINGS:

CONCERN:

( I H. 2-1)

o Despite the audits and insp~ctions conducted by the
Safety/Health/Security Department (see IH. 1) as well as
supervisory enforcement activities, repeated non-compliances
were found during walkthrouqhs conducted duri ng this
appraisal, including the fol 1 owi nq: (I) two of five
workers in the LTS-I compressor station were not wearinq
hearing protection, (2) 130 of 190 drums inspected i n LTS-1,
LTS-2, 35R, 33S and other areas were not properly labelled,
and (3) a drum of 1,1,I-trichloroethane was found in LTS-I
despite a policy to remove this chemical from the site.
These deficiencies are elaborated upon later in this section
of the report.

Field inspections and pol icy'nforcement performed by line
supervi sors are not adequate to assure compliance wi th safety and
health policies and procedures.

FINDINGS: o The industrial hygiene program is mostly administrative in
nature such as (I) MSDS compilation, (2) California
Proposition 65 reporting, (3) audiometric testinq
coordination, (4) Superfund Amendments and Reauthor ization
Act (SARA) Title III compliance, and (5) training. Field
evaluations through audits, inspections, walkthroughs, and

visual�

/exposure monitoring were limited. In 1988, no
chemica1 handling audits were conducted. Many chemical
handling operations (i .e. chemical handling for water
treatment) have not been visually monitored or reported
upon.

CONCERN:

( IH.2-2)

FINDINGS:

Oversight of field operations by Technical Assurance is
inadequate.

o , To date, no personal exposure monitoring for chemicals
(except hydrogen sulfide H2S), asbestos or noise has been
conducted by the Safety/Health/Security Department.
Personal moni tori ng capability for chemical exposure has
only recently been added with the purchase of five air
sampling pumps (September 1988). Noise measuring equipment
is not available. Since no monitoring has been performed,
no database for exposures exists. Therefore, personal
exposure to chemical and noise hazards is unknown.

o Some area monitoring has been performed. For example, a
good awareness exists that H2S exposure potential is



increasing due to waterflooding operations. New H>S
monitorinq equipment has been purchased. Tanks anB areas
known to have H2S are monitored and are posted. This
process was in evidence at 25S LACT where H2S up to 100 ppm
was found in tanks. A work order for posting was prepared
in July 1988, and the area was posted.

o Moni tori nq for oxyaen deficiency and explosive atmospheres
is performed for confined space entry.

Gas products have been analyzed for benzene and have been
found to contain between 487 and 2,953 ppm (up to 0.2953
percent). Oil products have also been analyzed and have
been found to contain between 10 ppm and 3,653 ppm benzene.
No air monitoring has been performed for benzene. With the
recent acquisition of sampling pumps, benzene monitoring is
being planned. The OSHA benzene standard (29 CFR,
1910.1028 ) requires personal monitoring beginning on
September 12, 1988, for products containinq greater than 0.3
percent benzene, and on September 12, 1989, for products
containing greater than 0.1 percent benzene. The oas plants
are subiect to this standard, but oil and gas drilling,
production and ser vici nq are exempt.

n An asbestos identification program is in evidence. The 35R
gas plant and certain areas of pi pinq (e.g. under roadways)
have been surveyed for asbestos-containing material (ACM)
which has been confi rmed. When suspect materials are found,
bulk samples are collected and analyzed. No air monitoring
has been performed to date in the general areas of 35R nr at
roadways (except that, when abatement projects were
performed, subcontractors did perform air moni torina.)

o No monitoring has been performed for naturally-occurring
radiation which can accumulate in pipe scale or on filters
Reportedly, a moni tori ng program is bei nq planned . Some
dosimetry is performed for radiography operations.

CONCERN:

(IH.2-3)
No comprehensive personal exposure monitoring program
has been established; therefore, exposures to many physical and
chemical hazards are unknown.

FINDINGS: o The BPOI occupational safety, security and health program
performance is subject to a monthly evaluation under the
Cost-Plus-Award-Fee procedure. Five percent of the award
fee, based upon an average 3-month rati ng, is at risk in
this category . Seven program elements are judged for
effectiveness.



Monthly Accident Frequency Rate — for BPOI employees

Monthly Accident Frequency Rate - for sub-contractor
employees

Preventable Vehicle Accidents

Safety Education

Internal Review

Management of Security Subcontractors

Significant Activities/Actions Impacting the Reserve
Safety Program in a positive or negative manner.

I..

Programs to abate hazards do exist for certain areas while
none exist for others. Examples are (I) a toxic material
substi tution effort was conducted to eliminate 1,1,1-
trichloroethane; (2) asbestos abatement planning is
underway for the 35R gas plant; (3) hazardous waste
assessment and reimediation is underway for sites
contaminated wi th chromium, arsenic, and volatile organi cs.
(4) a PCB transformer phase-out program is evident; (5) no

noise-abatement program is evident; and (6) automated bulk
chemical injection systems are in place for many areas
!e.g., 35R boiler water treatment) but not others (e.g., 35R

cooling tower water treatment).

The UO-NPRC Safety and Health Policy and Procedures Manual

contains a section on Occupational Noise and Hearing
Conservation (Section 12.3, 1230-002). Procedures applied
at the site do not comply with this document as follows:
( I) Contrary to Part G. l.a., all elevated noise areas have
not been monitored (annual monitoring is not performed for
any area, and postings are not consistently made); (2)
relative to Part G. I.d., the requirements for "maximum

allowable noise exposure level for NPRC employees" of 90 dBA

(decibels, A scale), independent of time, is not followed;
(3) relative to Part G.3.a., no evidence of engi neering or
administrative controls was found to reduce noise exposure;
and (4) hearing protection devices are not worn by all
employees in posted areas as referred to in Part 3.b.l. The

policy compli es with OSHA 29CFR, 1910.95, Occupational Noise
Exposure, but is not followed in all respects.

Noise monitoring (area type) was performed several years ago
at most major facilities such as LTS-I gas plant, LTS-2 gas
plant, High Pressure Injector (HPI), 33S compressor station,
35R gas plant, and others. Readings were recorded on

blueprints.



Noise monitoring has never been conducted at a number of
locations including 17R waterflood, 33R compressor,
temporary Nitrogen Oxide (NO ) compressor, steam injection
project, 33S waterflood, 4-3( compressor, and 2-3G
compressor.

No personal noi se monitoring has been performed and no
capability (equi pment) i s in place for personal monitoring

Noise monitoring is not repeated, annually as specified in
the UO-NPRC Health and Safety Policy and Procedures Manual,
Section 12.3, 1230-002. Noise monitoring is not performed
( repeated) whenever a change in "production, process,
equipment, or controls" is implemented which is in violation
of the OSHA Occupational Noise Standard 1910.95, paragraph
(c)(3). As an example, gas compressor air i ntakes at High
Pressure Injector have been modified as part of the Nitrogen
Oxide suppression effort and noise levels have reportedly
incr eased. The area was noted to have high noise levels
suspected to be well above the 99 dBA shown on the
blueprint.

Engineering controls for noise reduction are either not in
evidence, or are poorly designed. For example, operator
booths were constructed in LTS-I and LTS-2 compressor
stations. However, they were not sufficiently sound-
insulated and noise levels remain hiqh enough tn require
hearino protecti on when inside. In addi tion, compressor
intakes were modified at HPI for NOx suppression. However,
the design did not consider noise level effects or control.

Posting of noise areas is both inconsistent and incomplete.
See Section IH.6 for examples.

The practice of requiring hearino protection is
inconsistent. For instance, operators at LTS-I and LTS-2
had different interpretations of where hearing protection
was to be required and enforced. LTS-1 operator stated
protection was enforced only in the compressor station while
LTS-2 operator stated enforcement was plant-wide. The
Safety/Health/Security Oepartment maintains that enforcement
should be plant-wide.

Enforcement of hearing protection requirements is either not
conducted or is ineffective. Compressor stations were
inspected at 33S, LTS-1, LTS-2, 35R, and HPI. A total of 11
men were observed in these areas and four were without
hearing protection. In the general plant areas of LTS-I,
LTS-2 and 35R gas plants, lack of hearing protection use was
widespread.



CONCERN:
(IH.~-e)

The occupational nnise and hearing conservation program
program does not meet OSHA Standard 29CFR 1910.95, nor does it
conform to the ~JO-NPRC Health and Safety policy and Procedures
Manual. (Also see Concerns IH.2-l., IH.2-2)

III-36



POLICIES, DIRECTIVES AND PROCEDURES — IH.3

PERFORMANCE OBJECTIVE: Official policies, directives and procedures should
define the safety, health and quality assurance responsibilities and
authorities, provide a statement of management participation and suoport,
require compliance with DOE requirements and provide resources for overall
program implementation.

FINDINGS: o The health and safety program in place at NPR-I is
documented in the UO-NPRC Safety and Health Policy and
Procedures Manual (TOC-12). Evaluations of the program's
content is presented in Section IH.7 Evaluations of proqram
adherence and enforcement i s provided in Sections IH. 2, IH .6
and IH.6.

"Safety and Health Bulletins" are regularly prepared to
inform employees of current issues and safety and health
activities.

lA

A "Safety and Health Booklet" is also available which
summarizes policv, provides qeneraI procedural information
and defines roles and responsibili ties.

o Responsibilities of the vari ous departments, positions, and
employees are clearly defined i n the Health and Safety
Policy and Procedures Manual.

o Written quality assurance criteria do not exi st relative to
the personal monitoring program being planned. Examples
include: ( I) No wri tten calibration procedure exists for
sampling pumps (pumps were only recently received). (2) No
chain-of-custody or industrial hygiene sample loqging system
i s in place. (3) Procedures for duplicate, field blank,
and media blank analyses are not defined.

CONCERN: See IH.2-3.

FINDINGS: o Thc. industrial hygienist is well-qualified, with B.S. and
M.S. degrees and 17 years IH experience.

o „ Line management is responsible for safety and health policy
implementation and enforcement. However, numerous chemical-
labellinq and hearing-protection-use violations were
observed. (See Sections IH.2, IH.S, and IH.6)

o Industrial hyai ene field surveillance is limited. The
admi ni stration of the health and safety program is so very
time-consumi no that little time is available for fie'Id
surveillance. See Section IH.? for further details. This



is evidenced from the results of the facility walkthroughs
conducted during one day of this appraisal. Numerous non-
compliances were found concerning chemical labellinq (see
Section IH.6), and noise policy (see Section IH.2) as well
as; ( I) single-use respi rators were being reused (on the
two drilling riqs observed), (2) two deficient eve
wash/safety shower stations were found.

o Until the recent past, industrial hygiene programs have
lacked basic equi pment to fulfill vi tal responsibilities.
Sampling equipment is one example . Five sampli ng pumps have
been acquired in September 1988 and moni tori no programs are
now being planned. Additional H>S monitors have been
acquired recently (in September 1988) to aid in H2S
surveillance.

CONCERN: See IH.2-1, IH.2-2, IH.2-3, OS.2-2.
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MANAGEMEhlT CONTROL SYSTEMS — IH.4

PERFORMANCE OBJECTIVE: Manaaement control
assure that safety and health requirements
si ting, design, procurement, construction,
modification and decommi ssi oni nq phases of
facility.

systems should he in place to
are effectively carried out in the
operati'on, maintenance,
the life cycle of a project or

FINDINGS: o See Section OS.4.

o . The Safety/Health/Security Department, specifically
industrial hygiene, is involved in the planning and conduct
of asbestos operations. Any work impacting asbestos must be
approved by the Department. Industrial hygiene support and
oversight is provided. The industrial hygienist is the
Contract Technical Representative for abatement
subcontractors.

o The Safety/Health/Security Department also has permit and
oversiaht roles for some other hazardous operations, such as
confi ned space entry, work performed in H>S areas, and
certain types of hot work.

CONCERN: See OS.4-I.



IDENTIFICATION AND CONTROL OF HAZARDS — IH.5

PERFORMANCE OBJECTIVE: The Industrial Hygiene Program should assure prompt
identification, evaluation and control of chemical, physical and/ or other
environmental stresses in the workplace and readilv accommodate chanqinq
circumstances.

FINDINGS: o The potential for credible occupational exposures exists for
noi se, asbestos, vi brations, chemical handling/processing,
extreme temperatures, confined spaces, carci nogens,
hazardous wastes, and radi ation/radi oqraphy. Written
policies and procedures are defined i n the UO-NPRC Safety
and Health Policy and Procedures Manual (TOC-12) for the
above areas. However, policies and procedures for
vibrations, extreme temperatures, carcinogens, and naturally
occurring radiation are not included.

o Hazard identification, moni tori ng, and field i nspections are
inadequate as specified in Section IH.2 of this report.

o Compliance with Proposition 65 requiring carcinogen
identification, notification, and warning has been achieved.

o No documented program, as r equi red by DOE 5480 .10 exists for
carci nogens despi te their presence as exemplified by ( 1)
methyl ene chloride in degreaser solvents in the vehicle and

facilities maintenance areas, (2) asbestos in the 35R gas
plant, (3) benzene in oil and qas products.

CONCERN:

(IH.5-1)
No carci noqen policy exi sts as required by DOE 5480 .10.

FINDINGS: o Two types of respirators are in use by BPOI employees:
self-contained breathing apparatus (SCBA) and half-facepiece
air-puri fyi ng respi rators ( negati ve pressure, cartridge
type). SCBA's are used for emergency si tuations and
confined space entry, and other specific applications (e.g.
H>S suspect areas) . Air-puri fyi ng respi rators are used by
tfie Environmental Services Department for hazardous waste
assessment and remediation applications.

SCBA's are for general use while air-purifying respirators
are issued personally to individuals.

The Safety/Health/Security Depar tment has certified
approximately 20 individuals for SCBA usage by providing fit
testing, training, and medical monitoring. Approximately 20
additional personnel are pending certification. A well-
documented'file is maintained for SCBA certification. Thre



personnel have been similarly certified for air-purifying
respirator usage. This certification was arranged through
commercially-provided 5-day hazardous waste and asbestos
training courses. One additional individual will be
certified pending a successful fit test.

o The UO-NPRC Safety and Health Policy and Procedures Manual,
Number TOC-12, contains a Respiratory Protection section
(12.3, 1230-004) which represents a general policy document.
Procedures in use deviate from this document as follows:
(I) Reference is made in Part D and in Part G.l.a. to "NPR-
I Written Respiratory Protection Program". This document
does not exist. (2) The "Respirator Procurement and
Selection" mechanism as stated in Part G.3.cd concerning
exposure monitoring is routinely applied for personnel
involved .in H>S and oxygen-deficient/explosive operations,
but not for BPOI personnel involved in hazardous waste
remedial operations.

o Policy and Procedure No. 1230-004, Part A, Part D, and Part
G clearly indicate that the this general policy statement is
not the wri tten respiratory protection program requi red by
OSHA 29 CFR 1910.134.

o Subcontractors also utilize respiratory protection for such
operations as mud-mixing, hazardous waste remediation, and
asbestos abatement. No documentation could be found to
demonstrate that subcontractors have a wri tten respi ratory
protection program or that subcontractor personnel have had
proper respi rator trai ni ng, fit testing, and medical
monitoring. Subcontractor respiratory selection criteria i s
not reviewed or approved. As an example, respirators stored
at a mud-mixing operation were not rated for silica-
containing dust and silica was a component of the mud.

CONCERN:

( IH. 5-2)
No written respiratory protection program is in place as required
by the OSHA Respiratory Protection Standard (29 CFR 1910.134).

FINDINGS: o NPR-I facilities have asbestos-containing materials (ACM) in
the 35R gas plant (thermal insulation on towers, piping, and
other structures), on piping at various road crossings, and
possibly other areas. ACM in the 35R gas plant is damaged
and is deterioratinq in a number of areas. ACM is marked by
oranae pai nt on pipe, tower, and other locations.

The UO-NPRC Safety and Health Policy and Procedures Manual
(Number TOC-12) contains an Asbestos Handling and Abatement
section ( 12 .3, 1230-005) . This poli cy compli es wi th OSHA

Asbestos Regulations (29CFR 1926.58) except that a "Danger"
rather than "Caution" sign is now required. "(See OSHA

regulations for wording). The policy also complies with
USEPA NESHAPS (40 CFR 61, Subpart M).



o Asbestos abatement activities are in the planning phase for
the 35R gas plant. For 1989, $100,000 has been allocated
for repair of damaged areas and small-scale removal. An

operations and maintenance (0 !! M) program such as outlined
in EPA's Guidance for Controlling Asbestos-Containing
Materials in Buildings (EPA 560/5-85-024, Chapter 3) has not
yet been implemented to assure that ACM is properly repai red
and mai ntai ned.

CONCERN:

( IH.5-3)

A specification for asbestos abatement was reviewed (NPR-I
35R GAP Asbestos Program - Phase II, Removal and
Reinsulation Requirements, Specification Number EH-A-1026).
Considerations include the following: ( I) Monitoring is to
be conducted by the abatement contractor rather than an
independent firm which raises the issue of conflict of
i nterest. ( 2 ) Monitoring requirements are not well
defined. ( 3 ) The most signi ficant issue is that the final
clearance (acceptance for general occupancy) cri terion for
air quality is 0.07 fibers per cubic centimeter (f/cc) of
air which is seven times higher than the 0.01 f/cc criterion
recommended by EPA in Guidance for Controlling ACM in
Buil di nas (EPA 560/5-85-024) . The specification also allows
0.07 f/cc in the BPOI occupied areas, (non-controlled)
during abatement.

The 0.07 fibers per cubic centimeter (f/cc) reoccupancy criterion
in the NPR-I 35R GAP Asbestos Program is not in accord with the
lower, commonly accepted 0.01 f/cc level recommended by EPA in
their Guidance for Controlling Asbestos-Containing Materials in
Buildings (EPA 500/5-85-024).
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COMMUNICATION OF HAZARDS TO EMPLOYEES - IH.6

PERFORMANCE OBJECTIVE: Facility personnel should be adequately informed of
chemical, physical, and biological stresses they may encounter in their work
envi ronment.

FINDINGS: o The UO-NPRC Safety and Health Policy and Procedures Manual
has a wri tten Hazard Communication section ( 12.3, 1230-001).
The procedures i n thi s document are essentially followed and
applied with the exception that labelling requirements (Part
E.4.b and Part G) are not followed in many cases as
elaborated upon below.

The Hazard Communication section of the Safety and Health
Policy and Procedures Manual complies with the OSHA Hazard
Communication Standard (29CFR, 1910.1200) except that no
statement is made concerning how subcontractors will be
informed of hazardous chemicals which they may encounter on
the site; e.g., the current practice which imposes upon the
subcontractors the need to solicit from NPR-1 the
identification and location of hazardous chemicals which may
be encountered. See paragraph (e)(1)(iii) of the standard.

Master files of Material Safety Data Sheets (MSDS ) are
maintained at multiple locations (Safety/ Health/Security
Department, Envi ronmental Services Department, and Juli ette)
for cliemicals used on-site. MSDS's for chemicals used at
speci t'ic locations (e .g. gas operations, laboratory, vehicle
maintenance) are kept at the specific operational
headquarters or facility.
MSDS's are well-maintained and kept up-to-date. MSDS files
were reviewed at the Safety/Health/ Security Department,
Vehicle Maintenance, Laboratory, 35R Gas Plant, LTS-1 Gas
Plant, ITS-2 Gas Plant, and Drilling Operations. In each
case MSDS files were available. Among the above ar eas, 15
MSDS's for specific chemicals/products were requested. Each
was promptly found by the responsible person with the
following exception. At LTS-1, a drum of 1,1,1,
trichloroethane was noted near the cooling tower. An MSDS

was available at the Safety/Health/Security Department, but
not at LTS-1. The material was reportedly never used at
LTS-1 and was delivered by mistake but was never removed.
This chemical was supposed to be eliminated from NPR-1 as
part of a toxic materials substitution effort. Apparently
this drum was an oversight relative to that effort.
However, its presence is further indication of field
surveillance inadequacies as described in Sections IH.2 and
IH.5.

First-line supervisors are responsible for assuring that
their personnel are informed and trained in hazards
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associated with their tasks. The Safety/Health/Security
Department provides support by presenting training courses
and offering guidance concerning safety/heal th issues.
Enforcement and reinforcement of safety and health policies
are, lacking as described in Sections IH.2 and IH.5.

(

o Hazardous chemical labelling is incomplete. This deficiency
particularly applies to 55 gallon drums. Drums at multiple
facilities were inspected including the 25S LACT, 36S Change
Area, 33S Compressor Station, 35R Gas Plant, HPI, LTS-1, and
LTS-2. Of approximately 190 drums checked, 130 were either
not labelled or had illegible labels, although 100 which
were not labelled were in one location (35R gas plant near
glycol regenerator). Each location had some drums which
were not labelled. As an example, at the 33S Compressor
Station, three methanol drums had no identification or
hazard warning. The operator had to be consulted to
determine the contents.

o Poly tanks at the well si tes were labelled much more
effectively. For instance, six of six methanol poly tanks
checked at various si tes were labelled as to contents and
hazard (flammable).

o Large metal tanks containing product and process materials
are generally not labelled.

o Procedural reminders and posti ngs are

inadequate�

. For
instance, noise area postings (e.g. Hearing Protection
Required) were not present at 36R compressors, 36R
compressor nitrogen oxide area, 33S Compressor Station
board, high pressure injector entrance walkway, LTS-I and
LTS-2 plant entr ies, LTS-I and LTS-2 refrigeration uni ts,
and many other areas. Practices concerning noise/hearing
protection areas are not consistent as described in IH.2. As
another example, no "Eye Protection Required" signs were
present in the laboratory despite use of acids, bases, and
other chemicals with severe eye damage potential . Also,
asbestos-containing materials in the 35R gas plant i s marked
wi th orange pai nt but not labelled in writing to emphasize
the paint's meaning.

o Three hazardous waste si tes were observed for posti ngs and
isolation. The 1A-6M arsenic site was posted but not roped
The 373-3G chromium site was roped but the posting had
fallen on the ground. The 364 chromium site was posted and
roped.

CONCERN:

( IH. 6-1)
Labelling and posting for hazards do not meet the OSHA Hazard
Communication Standard (29CFR 1910.1200) and DOE 5480 .10. ( See
Concerns IH.2-1 and IH.2-2.)



FINDINGS: o Relative to occupational health, the following trainino
programs are conducted: (I) hazard communication, (2)
noise/hearing conservation, (3) asbestos, !4) respiratory
protection. In addition, special trainino is provided if
deemed necessary to address a specific topic. For instance,
when a new, relatively toxic solvent (carbon di sul

fide�

) was
introduced to the laboratory, a training program was
developed and presented to laboratory personnel. Courses
generally last one hour as a minimum.

o New employees are provided with an orientation session where
safety and health policies and programs are discussed. The
topic-specific training courses would be provided at the
next annual period.

o Visual aids are generally used i n trai ning courses to hold
attendee interest and illustrate points.

o Courses are presented to the various departments over a one-
month (one course per week) period to attempt to allow all
shift personnel to attend. Employees sion an attendance
form acknowledaing that training was provided, and these
forms are filed in the Safety/Health/Security Department.

'owever,no master list of people requi ri ng trai ning i s

assembled and therefore, no check is conducted to determine
if everyone requi ri ng trai ning was indeed trained.

o Outlines of courses are prepared. They are general and do

not contain a narrative of the presentation. A chanqe of
instructors would require the new instructor to prepare his
own course.

o Based on training course outlines, the content of the hazard
communication and hearing conservation sessions meet the
requirements of OSHA regulations.

CONCERN: See MC.5-1.
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INDUSTRIAL HYGIENE PROGRAM CONTENT — IH.7

PERFORMANCE OBJECTIVE: The Industrial Hygiene Program should minimize the
probability of employee illness, impaired health or significant discomfort by
identifying, evaluating and controlling those stresses arising in the
workplace.

FINDINGS: o Written industrial hygiene/occupational health policies and
procedures are defi ned in the UO-NPRC Safety and Health
Policy and Procedures Manual (TOC-12). The Hazard
Communication section ( 12.3, 1230-001) of the manual was
evaluated in IH.6 . The Occupationa> Noise and Hearing
Conservation (Section 12.3, 1230.002) policy was di scussed
in IH.2. The Respiratory Protection section ( 12.3,
1230.004) of the manual was di scussed in IH. 5. The Asbestos
Handling and Abatement section ( 12.3, 1230.005) was reviewed
in section IH.5.

The Health and Safety Manual also includes a section (12.3,
1230-003) on Confined Space Fntry. Preparation for a
confined space entry was observed at the 25S run tank .
Procedures in this document were followed (e .g., blind
preparation was underway, air monitoring was performed,
venti ng was planned). The Safety/Health/Security Department
supported the activi ties. No OSHA standard currently exi sts
for confined-space entry; however, one is proposed (29 CFR

1910.146). The written policy will require further
definition to comply with the proposed standard in its
current form. Certified Confined Space Monitors (CCSM) have
not yet been trained as stated in the policy document.

The UO-NPRC Safety and Health Policy and Procedures Manual
contai ns a section on Handling Hazardous Materials ( 12.3,
1230-006). This document is generally followed except that:
( I) contrary to Part 6.7, no "written handling procedures"
were present wi thi n individual departments; ( 2 )

engineering and administrative controls have not been
implemented for substi tution of carcinoqens wi th non-
carci nogens (e .g . use of methyl ene chloride-containing
formulations in degreasers).

No written or documented policies exist for carcinogens,
naturally-occurring radiation, medical monitoring, or heat
stress.

Al thouqh there is no basic, overall wri tten medical proqram
in the UO-NPRC Policy and Procedures Manual and there is no
medical or nursing presence on the Elk Hills site, certain
medical services are provided by a Bakersfield occupational
health physician on a fee-for-services basis:



Audiometric testing is provided to all permanent
personnel (Policy and Procedures Manual 81230-002,
p. II.).

Medical screening examination is performed on all
employees assigned to an activity that requires the
use of a respirator (Policy and Procedures Manual
f1230-004, p. 7).
Employees who handle asbestos receive a pre-placement
medical examination prior to initial exposure and
annual examinations thereafter.

All permanent BPOI employees receive a pre-placement
examination.

Certain exempt top-management employees receive
periodic medical examination.

227 employees have received first-aid training.
Supervisors are requested to ensure that trained
fi rst-aid individuals are available for each shift of
work. (See Section PP. 1.)
Any accident victim requiring more than the readily
available, simple first-aid is transported to the
Bakersfield physician (30-45 miles distant) for
medical attention. (Policy and Procedures Manual
81270-001, p. 4).

Ambulance service and even helicopter service is
provided when it is deemed necessary.

o The BPOI management interviewed were unaware of the
existence of DOE 5480.8, Contractor Occupational Medical
Program.

o The appraisal team was informed that at the 1985 inception
of the NPRC contract, a BPOI transition report recommended
an on-site medical presence but that it was not approved.

CONCERN:

( IH. 7-1)
The minimum medical program requirements set forth iff
DOE 5480.8 are not met.

FINDINGS: o Since 1985, BPOI has had a program to identify and remove
asbestos from NPR-1.

During November and December 1987 there was a sub-contractor
program for sampling the insulation covering pressure



vessel s and pipinq at the gas plant preparatory to removal
of the asbestos so that the vessels may be tested. (See
Section OS.5) Six hundred core samples were collected and
analyzed for asbestos.

o A specification package was drawn up by BPOI to remove
asbestos. Chevron raised a number of questions about the
specifications, in particular the use of 0.01 f/cc as a
maximum background asbestos-in-air level

o At a January 27, 1988 conference of CUSA, DOE, and BPOI,
BPOI was advised to use 0.07 f/cc as the maximum allowable
concentration outside the enclosure. (Conference Note No.
CL-00728)

o The project planning moved forward with over 100 drawi ngs
modified to support the project. A total cost in excess of
$ 1 million was estimated for the job (includes engineering
and re-scheduling costs) and was added to the AOP Project
lists submitted to DOE/CUSA on June 23, l988.

o At a meeting on July 5, 1988, between DOE, CUSA and BPOI, it
was agreed that the $1,069,000 Asbestos Proqram funds would
be reduced to $100,000 wi th the $900,000 FY 89 money
transferred to a higher priori ty project titled "Cathodic
Protection Anode Bed Replacement". DOE agreed to the
deferment providing BPOI immediately address all violations.
All parties stated that their long-term objective is still
to remove all asbestos.

o The $ 100,000 will be used to encapsulate and repair damaged
asbestos. The Facilities Engineering staff expressed the
opinion that more funds will be needed to repair the damaqed
asbestos.

CONCERN:

( IH.7-2)
The reduced priority afforded asbestos abatement prolongs hazards
relative to potential asbestos exposure and uncertainties
regarding eouipment integrity. (Also see Concern MC. 1-1.)

FINDINGS: o BPOI has a policy, 11230-007 in the Health and Safety
Manual, that operations involving radioactive materials "...
shall be performed in accordance with applicable local,
state, Federal and DOE regulations." For subcontractor
radiography operations, the Contract Technical
Representative (CTR) is given the responsibility for
assessing the safety procedures of the subcontractor. A

two-page Radiography Safety-Health checklist is requi red to
be completed at least quar terly and submitted to the Safety/
Health/Security Department.



Radioactive sources ( Iridium 192) are used for
nondestructive testing and for well logging.

There is one subcontractor, Ultrasonic Specialists,
Inc., that conducts all nondestructive testing at Elk
Hills (32 tests during the fi rst 25 days of September
1988, of which 16 were radiographic). The CTR "walks"
the .iob with the bidders before the award, di scusses
health and safety requirements with the awardee,
assures that the testers are qualified and sees that
the job is done properly.

The CTR for well logging subcontractors views himself
as a "foreman on location." He schedules the work,
notifies the subcontractor, discusses the work with
him and then, along with any other workers near the
well site, leaves the area instead of stayi ng and
monitori ng the activities .

CONCERN: See OS.2-2.

Neither of the CTRs interviewed was aware of his
responsibilities under the BPOI Health and Safety
Manual (1230-007) and neither had ever seen the
Radiography Safety-Health checklist that they were
responsible for filling out and submi tti ng to the
Safety/ Health/Security Department.

jl
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C. FIRE PROTECTION

The present NPR-I mobile and fixed fire suppression systems dn not provide a

level of protection consistent with DOE policy requirements relative to life
safety, property loss and the unplanned shutdown for unacceptable periods of
time for economically important facilities. DOE requirements mandate a level
of fi re safety comparable to those offered by i nsurance companies for
facilities wi th fi re safe construction, fixed fi re detection and suppression
systems, as well as a consistent fire prevention/protection program.

DOE orders pertaining to fi re prevention and fire protection are speci fic .
The DOE/NPRC policy is not consistent with DOE order 5480.7. A letter from

DOE/NPRC through the operating committee to BPOI on September 23, 1985,
directed BPOI to ensure that the fire protection program for NPR-I comply wi th

" a DOE/NPRC policy which differed from the requi rements of DOE Order 5480.7.

The differences were mainly in the area where fixed fire suppression and

detection and/or passive barriers should be provided. The following examples
illustrate the result or the inconsistent di rections given to BPOI by

DOE/NPRC.

Foam injection systems for the 18G LACT station have not been
installed. The 1987 fi re protection review of NPR-I and BPOI have

recommended this protection in accordance wi th "improved risk"
criteria in DOE orders.

2. 1 ocal policy desiqnating the Kern County Fire Department (with a

response time of 20 to 25 minutes after notification) as the
primary responder has resulted in the omission of needed fixed
suppression systems. Not only are the systems needed, but they
are reoui red by DOE orders and were recommended in the 1983 Fire
Protection Survey and, as in the case of the qas plants,
recommended in the SARs.

'4)", j

3. High pressure gas compression facilities are ooerating at many

hundreds of pounds pressure, and in some cases, with lubricating
oil leakage resulting in oily floors in al,,eady congested, poorly
ventilated basements. The 1983 Fire Protection Survey recommended

fire suppression systems as have the BPOI SARs.

4. Appointing the Kern County Fire Department as the primary
responder has resulted in the mai ntai ni ng of a marginally equipped
and trained on-site emergency response team.

Reference is made to the 1983 Fire Protection Survey throughout this report. It
is worthy of note that only about 60 percent of the recommendations have been

completed. Nine significant recommendations in the report remain to be

addressed.

Al thouah BPOI is attempti ng to make needed improvements, their efforts are
diluted because of an i nconsi stent site fire protection policy .



DOCUMENTED PROGRAM — F>.1

PERFORMANCE OBJECTIVE: The Fire Protection Program should identify, evaluate,
minimize and control those activities that may have adverse impacts on the
safety and health of the public and employees or have potential for accidental
loss and damage to government property .
FINDINGS: o A documented consi stent fire protection program for NPR-I

does not exist.

BPOI follows practices and quidelines such as those
promulgated by the American Petroleum Institute (API),
Industrial Risk Insurers ( IRI), and the National Fire
Protection Association (NFPA).

The Chevron general fire protection manual has been
ma",e available to BPOI for their guidance (DOE/NPRC
transmi tted the Chevron manual to BPOI on July 22,
1988).

This diversity of codes, requlations, recommended qood
practices, and guides can lead to misunderstandings as
follows:

( I) Inspection of the dehydration tanks at the 18G
LACT area indicated that, except for several
fire hydrants, there was no other fire
protection for the tanks.

(2 ) An independent review of the maximum possible
fire protection compliance review of Elk Hills
NPR-I by James K. Edwards, DOE-SPRO, in April 6-
10, 1987, stated that providing over-the-top or
subsurface foam injection for 18G, 241 and 25S
dehydration tanks appears ,justified.

(3) BPOI also recommended subsurface foam injection
for the dehydration tanks at the 1RG LACT area.
NFPA 1I, section 3-2.6.1, on design criteria for
foam systems states that subsurface foam
injection systems are suitable for protection of
liquid hydrocarbons in vertical fixed roof
atmospheric storage tanks.

(4) BPOI Conference Notes taken on April 27, 1988,
indicated that DOE/NPRC and Chevron disapproved
BPOI's recommendation for foam injection based
on the presumptions that the system might
corrode from inoperation prior to use and that
the foam might not cover all burning surfaces.



(5)

They also stated that the reduced risk cannot be
economically justified and that no codes or
regulations required such a foam syst m.

BPOI again recommended foam injection protection
for the IBG LACT tanks in a letter dated,lune 9,
1988, to DOE/NPRC.

(6) BPOI Conference Notes taken on June 15, 1988,
indicated that Chevron does not provide foam
injection in oil field tanks.

(7)

(8)

(9)

(IO)

DOE/NPRC, in a letter dated July 8, 1988, to
BPOI, stated that DOE/NPRC's proposed policy and
procedures on fire protection, which has not
been approved by DOE headquarters, follows
i ndustry standards and does not require a foam
injection system on like vessels.

Inspection of the 35R LPG storage area indicated
that automatic fire suppression was lacking in
the protection of clustered propane, butane and

natural gasoline tanks.

An independent fire protection compliance review
of Elk Hills NPR-I by James K. Edwards, DOE-

SPRO, in April 6-10, 1987, stated that provi ding
automatic water deluge sprinkler systems appear
justified for protecting the LPG storaqe area.

BPOI also recommended a deluge system for the
LPG storage area in their SAR I report.

BPOI Conference Notes taken on February 16,
1988, indicated that Chevron rej ected the deluge
system on a risk versus cost basis and that BPOI

will develop additional .justification for a
resubmi ttal of the request for the deluge fire
protection system.

CONCERN:

(FP.1-1)
The fai 1 ure to establish a fire protecti on program at NPR-I

consistent wi th DOE policy (DOE 5480-7) has resulted in the
nonuniform and inconsistent applicability of fire protection
standards that are mandatory as a matter of DOE policy (DOE

5480.4).



SURVEILLANCE OF ACTIVITIES — FP.2

PERFORMANCE OBJECTIVE: Appropriate surveillance of activities should be
conducted to maintain control of fire hazards to the public and employees and
to minimize accidental losses and damage to government property.

F I ND IN GS: o Fire safety surveillance is a function of the BPOI Safety
Department.

During the past year, a fire prevention/protection
specialist has joined the Safety Department coming to BPOI
from a different BPOI Company...,

This person is a licensed Professional Engineer with
many years of fire protection/ prevention experience
i n the States and overseas, including fi re fiohti ng
and engi neeri ng design.

The hi ri nq of thi s person implemented one of the DOE's
1983 consultant's recommendati ons.

The Safety Office does not have a complete library of DOE
orders. The office does, however, have a reasonably
complete library of fire-oriented codes, standards,
recommended good practices, SAR's, API Good Practices and
Improved Risk Guideline documents. (See Concern OS.2-3)

Past defi ciencies i n the fire surveillance activi ties system
in conjunction with the inadequate attention given to fire
safety at NPR-I have resulted in the following:

The Garage in Section 36S is not equipped with a
suppression or detection systems as requi red by DOE
orders. The buildinq uses flammable/combustible
solvents at a dip station wi th improper 1iqhti no. The
fuse link to drop the dip tank cover in the event of a
fire had been removed. The flammable liquid storage
cabinets did not have electrical grounds. The
sprinkler system for the former spray pai nt room, that
has been converted to an automobile and truck tire
storage room, was found incomplete and di sconnected
and not in accordance with NFPA standards for rubber
tire storage (NFPA 231D). These deficiencies were not
noted in the last self-i nspection by the facility
operator and the safety department..

Six (6) Emergency Shut Down systems (ESDs) are located
in the area of the LPG truck loading racks. However,
emergency excess flow check (shut-off) valves were not
provided for the truck loading racks in the LPG
Lo ding/Storage area as required by NFPA Standard No.
58 and improved risk cri teria.



It was noted that screws on junction boxes in
electrical "classified" areas such as well pumpinq
stations and in the LPG Storage Tank area were
observed to be missing. (See Concerns OS.5-4 and
MA. 1-4)

Localized leakage of Therminol was noted at LTS-I 8 -2
presenting a fire hazard.

Thermi nol fired heaters lack a snuffi ng medium to
extinquish fire box fires.

Numerous vessels containing flammable and combustible
liquids lack fire proofina on skirts and support,
structures . Where such coatings have been installed
the material appears to have spalled and has not been
replaced.

No periodic functional testing of the fi ring systems
on boilers and fired heaters is being done. (See
Concern OS.5-3)

There is no documented routine functional testing of
fired heater controls as reoui red by improved risk
criteria and/or as specified by Industrial Risk
Insurers document entitled "Fired Heaters". (See
Concern OS.5-3 and Section FP.6)

The computer facility in the 11G Admi nistration
Building was provided wi th a hal on suppression system.
DOE and BPOI personnel were asked whether halon
nozzles had been provided under the raised floor and
no one could answer the question. The floor plates
were lifted and the nozzles were located. The entire
facility should be in accordance with DOE EP/108
(formerly WASH 1245-1-1970). This criteria requires,
as a mi nimum, a surrounded one-hour fi re barrier
complete wi th fire doors and dampers. None were
observed. The halon concentration tests were not

performed'xisting

fire equipment ( sprinkler systems, fire
exti ngui shers, halon systems, hydrants, etc .) testing and
mai ntenance are performed by a qualified outside fire
protection equipment contractor.

Water flow tests are conducted by the Kern County Fire
Department. It is to be noted that BPOI plans to update
water system drawings (as built). Kern County is planning
to upgrade their water system by 1990 and needs NPR-I's fire
water reouirements. (See Section FP.6)



o Boiler inspections are performed by the State of California
personnel. This inspection does not include the firing
systems as required by NFPA and improved risk cri teria.

o The availability of an on-site BPOI fi re protection
professional is enhancing the interface between the Safety
Department and the engi neeri ng, mai ntenance, construction,
and production organizations.

CONCERN: See FP. 1-1
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POLICIES, DIRECTIVES, AND PROCEDURES — FP.3

PERFORMANCE OBJECTIVE: Official policies, directives and procedures skou1d
define the fire protection responsibilities and authorities, provide a
statement of manaaement participation and support,-require compliance with 00E
requirements and provide resources for overall program implementation.

F I ND INGS: o A fire protection policy document was submitted by the
Director of DOE/NPRC to the General Manager of BPOI on
September 23, 1885. The document stated incorrectly that by
utilizing the Kern County Fire Department (KCFD) as the
primary suppression force toqether with other actions, an
improved risk level of fire protection would be achieved.
Improved risk has a much broader meaning as defined in DOE

5480.7 and DOE 6430-1A. An important component of improved
risk, as defined by DOE 5480.7, calls for automatic fire
suppression systems as the primary suppression force for
constructi on and contents where large property losses may

occur or where unacceptable operational delays may occur as
a consequence of fire. Response capability of fire
departments (ei ther on-site or local, e.g., city or county)
may be the basic method of redundant fire protection.

The above DOE/NPRC policy stated that fire suppression shall
b'e provided where the loss could exceed $ 1 million if
determined to be economically justified by fire protection
review. DOE 5480.7 states that fire suppression is provided
when the maximum possible property loss is in the ranoe of
$1 - $25 million to limit the probable loss to $ 1 million.

The DOE/NPRC policy states that the maximum foreseeable loss
from a single fire, assuming failure of the primary fire
protection system, shall,'riot exceed $25 million. DOE 5480.7
states that when the maximum possible property loss is in
the range of $25 - $ 50 million, a redundant protection
system is provided that, even in the failure of the primary
system, should limit the loss to the lower figure.

The DOE/NPRC policy states that where large fire losses are
possible, redundant capabilities may be requi red. DOE

5480.7 states that when maximum possible property loss
exceeds $ 50 million, redundant systems are provided and a
failure - proof type of fire protection system, such as
blank walls or physical separation, is provided to limit the
maximum property loss to $75 million.

A NPR-I fire policy was developed by BPOI for the NPR-I and
submitted to DOE/NPRC on August 11, 1987 for review and
approval. This policy stated incorrectly that DOE 5480.7
fire protection requi rements were associated with nuclear
installations and that, as a result, the NPR-I policy would
vary from the DOE orders. DOE 5480.7 applies to general
facilities with no reference to nuclear installations .



o DOE/NPRC proposed a fire protection policy in April, 1988
for NPR-1. It did not address the improved risk level of
fire protection as defined in DOE order 5480.7. In
particular, the degree of fire protection required to limit
property damaoe, as specified in DOE order 5480 .7, was not
followed.

p~

CONCERN:

(FP.3-1)

o A variance request to deviate from the cri teria specifi ed in
DOE order 5480.7 has not been submitted to DOE Headquarters.

The fire protection policy at NPR-I does not comply
with the level of fire safety specified in DOE 5480.7.
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MANAGEMENT CONTROL SYSTEMS — F~.4

PERFORMANCE OBJECTIVE: Management control systems should be in p)ace to
assure that fir e protection requirements are effectively carried out in the
citing, design, procurement, constr uction, operation, mai ntenance,
modification and decommissioning phases of the life cycle of a project or
facility.

FINDINGS: o A fire permit control system is delineated in the Policy and
Procedure Manual (81240-9003).

o The Construction Department is responsible for building
facilities and equi pment in strict accordance with
specifications and drawings received from Facilities,
Drillina and Production Engineering as well as outside AE's.
This organization i<andi ed 149 projects during FY 87 . The
Construction manager stated that "field changes are approved
by the originator of the document and the Construction
Department assumes that all safety issues including fire
safety are resolved prior to recei pt of the engi neered
package and/or field change order approval."

o Refer to Section OS.4.

CONCERN:

(FP.4-1)
The Construction Department does not require review of field
changes for all safety i ssues, including fire safety, prior to
receipt of the field chanae order approval. The result is that
construction can proceed without adequate fire protection
consideration.

III -58



LIcE PROTECTION FP 5

PERFORMANCE OBJECTIVE: The facility should provide adequate caress facilities
for all its occupants under all normal and emergency conditions.

FINDINGS: o With the exception of the basement areas of the indoor
compressor facilities at the LTS-1 Gas Plant, LTS-2 Gas
Plant, High Pressure Injection (HPI) Compression Station,
and 33S and 35R Gas Compressor Plants, all other facilities
at the NPR-1 comply with the intent of NFPA 101 Life'Safety
Code.

The exits in LTS-1,,LTS-2, HPI and 33S are within NFPA 101
prescribed travel distances. However, the underfloor areas
have restricted headr'i>om clearances, poor access/egress and
poor lighting. These conditions exist because of underfloor
equi pme n t conge s ti

on.,'ltraviolet

(UY) fire detectors have been installed in the
underfloor areas of the LTS-1, LTS-2, 33S and the HPI
Compression Stations as recommended by the 1983 Fire
Protection Survey.

In 1983, automatic deluge type water spray systems were
recommended by the Fire Protection Survey of NPR-I for 33S,
35R, LTS-1, LTS-2 and the HPI Compression Station. These
systems have not been installed.

Automatic deluge type water spray systems (wi th foam
injection capability) operated by the existing UV detection
systems have. been recommended in the BP01 Safety Analysis
Report of November, 1986 for LTS-1, and LTS-2, and the HPI
Gas Compression Station . Fixed fire fi qhti nq capabilities
were recommended for the 35R Gas Plant (April 1986).

There was an explosion in 1981 in the LTS-1. gas plant
basement which scattered steel plating over a wide area of
the operating floor. Recommendations to mitigate the
potential for and the consequences of an explosion in the
basements of LTS-1 and -2 and the HPI Compression facilities
have not been completed. In some instances, improvements
have not been started wi th some interim measures being
rejected.

An informal tracking report of SAR I 5 II recommendations
was reviewed. This informal report under development by the
BPO1 Safety Department did not contain recommendations from
other reports or Safety Department inspections.



A foreman in the LP has Storage Facility, when asked why

missing junction box screws on classified electrical
equipment has not been immediately replaced (and there were
too many tn be a random occurrence), replied by saying that
i t had been reported to maintenance and they would get
around to it wi thi n the next 4 or 5 months.

o The fire suppression equipment and systems recommended by
the Fire Protection Survey in 1983 and in the SAR I and II
reports have not been completed. (See Section A — Public
Protection Program.

CONCERN:

(FP.5-1)
A formal tracking system for monitoring the status of fi re safety
recommendations in SAR

' and other inspection reports does not
exist.
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IMPROVED RISK — FP.Fi

PERFORMANCE OBJECTIVE: The facility should qualify as an "Imoroved Risk" or
"Highly Protect'ed Risk" as commonly defined by the property insurance
associations specializing in such coverage.

FINDINGS: o Three safety analysis reports have been prepared and fire
safety was addressed in a very thorough manner except for
potential credible accidents. (See Concern PP. 1-1)

The "Maximum Possible Fire Loss Analysis and Facility Fire
Protection Policy Compliance Review" document dated January,
1987 was used to estimate capital costs and daily dollar
production losses discussed in Section FP.8.

There have been no exemption requests submitted to DOE

Headquarters asking for a variance from the basic objectives
of the DOE Fire Protection orders as prescribed in the DOE

Order 6480.4, Environmental Protection, 'Safety, and Health
Protection Standards.

There have been no exemption requests submitted to DOE

„Headquarters requesting a variance from the recommendations
delineated in SAR I, II or III.
The facility is included in the independent fi re protection
survey program provided by the EH. No corrective action
plan to accomplish the recommendations in the 1983 Fire
Protection Survey was located and ther e have been no
variance requests. Only about 60 percent of the
recommendations in the survey review have been completed,
Nine significant recommendations in the survey report still
have to be addressed as follows:

RECOMMENDATION

4.3.4.1

4.3.5.1

4.3.6.1

4.3.7.1

FIRE PROTECTION CONCERN

Provide Automatic Deluge for 33S Gas
Compressor Station

Provide Automatic Deluge for 3G Gas
Plant

Provide Automatic Deluge for 35R Gas
Processing Plant

Provide Automatic Deluge for LTS-,1
LTS-2 Gas Processing Plants

4.3.q.l Provide Automatic Deluge for HPI
Plant



4.3.9.5 Improve Electrical Maintenance in
Hazardous Areas

4.3.16.1 Provide Automatic Fire Suppression
for 18G LACT

4.4.1 Establish Fire Station or Brigade
(I4.4.3, i>. Priovide Training for Fire Brigade

An inspection/testing proqram for all items of existing fire
protection equipment is being performed by an outside
contractor. The specification for judging the conduct of
the work is well written and is reviewed periodically by the
facility fire safety specialist. This program is covered in
the Policy and Procedures Manual (81240-002).

A separate fire-related self-appraisal program does not
exist for the facility. It is part of a qeneral safety
inspection program.

There is a corrosion inspection prooram to maintain electric
cathodic protection for process piping, provide periodic
ultrasonic thickness testing, and conduct inspection
corrosion coupon testing.

There is no hydrostatic testing for process piping and no

general inspection program for process piping at times other
than during installation and repai r.

A quality control program for hydrostatic testing and
inspection of process piping is lacking to help prevent
accidental release of hazardous materials and possibly
exposing flammable and combustible fluids to ignition
sources.

A trai ninq proqram exi sts for fire extinguisher training.
Employees were trained on an annual basis but will in the
future be trained on a triannual basis.

A training program exists for facility employees assigned
fi re response responsibility. A review of the training
records for 1988 reveals that only 20 of the 55 person team
attended the spring session and only 29 attended the August
session. There is no formal procedure reaarding attendance
or training for personnel assigned to the emergency response
team (ERT). (See Concern PP.3-1)

The on-site fire and emergency response team does not have
the proper level of training as specified by OSHA



reouirements for emergency response and only two of the six
fire response team members meet OSHA rules for fire response
trai ni ng . !See Section MC .5 )

There are only five fi re prevention and protection
procedures contained i n the Safety and Health Manual .

1240-001—
1240-002—

1240-003—
1240-004—
1240-005-

Emergency Reporting & Handling of Fires
Inspection & Testing of NPR-I Fire Protection
Equipment
Fire Permit Requirements
Hot Work Permits
Use of Motorized Vehicles in Hazardous Areas

Fire protection equi pment is provi ded at well si tes i n

accordance wi th BPOI "Manual of Uniform Rules, Regulations
and Safety Requirements for Subcontractors Performing Work
at NPR-1."

All subcontractors are required tn utilize the BPOI Safety &

He a 1 th P roce dure s Manu a 1 .
A number of fire safety concerns are addressed in the BPOI
site-specific individual operating instructions.

Fire loss records are maintained, analyzed and reported in
accordance with DOE 5484. 1.

An effective assurance program exists for maintaining the
integri ty of existing fire protection controls.

Small (less than 42 gallons) quanti ties of flammable li ouids
are stored in approved storage cabinets though it is evident
that not all cabinets are being properly grounded.

Portable fi re exti nqui shers are in use throughout NPR-1.
Extinguisher location marki ngs are not in conformance wi th
OSHA criteria and/or NFPA No. 10.

Boiler and fired heater controls do not have all of the
controls stipulated in NFPA documents . Items such as fail-
safe over-temperature devices, high and low gas pressure
swi tches were found mi ssing on most of the 10 to 12
installations visited during this appraisal. SAR's I, II &

I I I have i ndicated a need for additional controls .
There is no standardized use of visual alarm systems. A

flashing red light could mean that there is unspecified
trouble, a high tank setting, or that entry is allowed. A

blue light could mean a gas leak or that power is on . ( See
Concern PP.4-1)



o Fire detection devices and alarms are in existence at
hazardous locations such as aas plants, though suppression
equipment needed is often lacking.

o Fire pumps are routinely checked by the BP01 Fire Safety
organization (a part of the Safety Department). Hydrants
are tested annually by a licensed fire protecti on

subcontractor along with monitors, hose reels and fi re
pumps . Kern County periodically ( unscheduled) runs flow
tests on selected hydrants.

o Recommendation 4.2.16m in the 1983 Fire Protection Survey of
NPR-1 called for the establishment of an effective water
reserve for fi re protection, which in turn necessi tates a

study of the NPR-1 water system including water sources and

demands. There is additional urgency for such a study
because Kern County is plannina to drill more wells and

provide a larqer water line adjacent to NPR-1 in about two

years. The county needs an estimate of NPR-1's water demand

to meet the latter's needs.

o Some special hazards are protected by extinguishing systems
(i .e. Computer Room in the 11G Administration Buil di nq). A

number of special systems were recommended by the

independent contractor and in the various SAR's. A great
deal of work remains to be done

CONCERN: See FP.3-1 and MC.6-1.

FINDINGS: Substations (35R & 18G)

Electrical power from Pacific Gas & Electric Company is
received at the 35R Substatinn. (See Dwg. F-001-G100)

This electrical energy is distributed from the 35R

Substation to substations in Sections 3G, 8R„ 18G, and 33S
(see Dwg. F-001-G100).

The substation serving 18G LACT Process is a dead end system
and a catastrophic loss of this substation would result in a

shutdown of this economically important process.
)'I

Destruction of the "Ring Bus" at 35R Substation could cause
a complete shutdown of NPR-1. A MORT-analysis showing the
35R Substation as being the single point failure for NPR-1

was observed during thi s appraisal .



o There is no "bypass" capability for the Ring Bus at
Substation 35R and it is understood that the a 115 KV bypass
system around the bus has been proposed in the past. The

drawing showi ng thi s proposal was observed during this
appraisal.

o The 35R Substation contains three transformers each
contai ni ng 2700 gallons of combustible transformer oil and
three oil ci rcuit breakers each contai ni ng 600 gallons of a

similar type oil.

o Recommendations coveri ng the need for fir e suppression
capability at each of these facilities have been made for
NPR-I since February 1983.

CONCERN: The lack of automatic suppression, automatic fire detection,
(FP .6-1) and/or passi ve barriers i n the 35R swi tchyard has the potential

for a total loss of power to NPR-I.

F I ND IN GS: o There is no reliable on-site fire and emergency response
team available after-hours includinq weekends.

) r

Pre-fire plans which have been approved by B~OI are on file
with the Kern County Fire Department. Since there is no

formal fire fighting organization on-site, pre-fire plan
drills are not conducted. Some site specific facilities
have incorporated informal pre-fire plans into operation
procedures. Basically, the plan calls for leaving the
builc'ing or area and leave the fire fighting to KCFD. As a

result, adeouate life and property protection from even

minimally trained personnel cannot be ensured.

o The Kern County Fire Department (KCFD) provides fire and

emergency response. However, KCFD response could be as long
as 25 minutes.

CONCERN:

(FP.6-2)
The Kern County Fire Department's response time of 20 to ?5
minutes after notification could result in an unacceptable loss
and/or down time.
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OFF-SITE PROTECTION — FP.7

PERFORMANCE OBJECTIVE: The facility should not present an unacceptable risk
to the public or the environment as the result of an on site fire permitting
the release of hazardous materials beyond the site boundaries.

FINDINGS: o An emergency response vehicle is now on site though it is
usually used for fighting brush fi res. Personnel to operate
the vehicle are not always on site.

o There is no 24-hour on-site organized fire response
organization brigade nor emergency response HAZMAT team

properly staffed and trained to limit fire release of
hazardous threats to surface and ground water quality as
prescribed in OSHA 1910.120 as related to emergency response
at si tes other than hazardous waste clean-up si tes.

CONCERN:

FINDINGS:

See PP.1-2.

o General Recommendations for equipment spacing published by
the Industrial Risk Insurers (an improved risk oraanization)
recommended that control houses be spaced 100-200 feet from
process equipment, cooling towers, product storage tanks,
and gas compressor houses.

The control room buildings for LTS-I. & -2, 35R and 3R

Gas Plants are located less than 100 feet from process
and storage areas.

The LTS-I 8 -2 Control Houses contain plate glass
windows facing the process areas.

The LTS-I & -2 Control Houses have ventilation air
intakes that have the potential for causinq evacuation
of the building in the event of a rupture of process
lines or vessels located adjacent to the control
house. This could result in the failure of personnel
to negotiate a safe shutdown.

The control room is not an electrically "classified"
area (no explosion-proof electrical equipment).

Recommendations are made by BP01 in SAR I, II, & III
to correct the above noted defici encies.

There are safe shutdown swi tches located at various
1 ocations throuohout the compressor buil di nas, process
piping areas, tank storaoe areas, fi red heater areas,
etc., at LTS-1, LTS-2, HPI and 35R Plants.



o There are no hazard labels on tanks and other equioment as
required by NFPA, OSHA, EPA and DOE orders.

The lack of NFPA hazard labels is a violation of DOE

orders, NFPA 704 standards and a violation of
OSHA/EPA/RCRA regulations. (See Concern OS.3-2)

CONCERNS:
(FP.7-1)

(FP.7-2)

Spacing recommendations of improved risk cri teria are not
always fol 1 owed for exi sti ng

facilities�
.

Recommendations to harden the Control Houses are not contained in
SAR II.
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,>)
D. TRANSPORTATION AND SHI>PING /~

The cathodic protecti on program at NPR-I is satisfartory . The orocedures,
trai ni nq, and facilities for the prooram are based on internationally accepted
standards and guidelines. The project management control system used for
transportation-related projects generally follows the procedures used by

highly competent project managers. The transportation of hazardous wastes
from spill location to approved disposal site is adequate.

There is no BPOI statement of transportation and shi ppi na policy for NPR-L.

Although some elements of transportation and shipping are covered in a few

documents, there is no frame of reference for planning and action.
Additionally, responsibilities are unclear, as well as the division of labor
and the assignment of authori ty.

It is clear that BPOI must comply with DOE Order 5480.3 coverinq safetv
requirements for transportation and shi ppi nq. It i s equally clear that NPR-1

operations are not bei ng conducted in compliance wi th it. For example,
shi pments of natural qas samples are not in compliance with DOF Order 5480.3.

BPOI properly undertook an investigation into the status of the wall thickness
of exi sti no pressure vessel s and pi pelines under pressure . It remedied those
items found to be critical by removi ng them from service or by reducing
pressure. It did not complete the investigation, nor reduce pressures on the
untested vessels/pipeli nes as a compensatory safety measure until the
investigation could be completed.

BPOI does not have a specific quality assurance program for transportation
safety, and the quality assurance coveraqe of transportation-related
activi ties is

minimal�

. When the lack of a quality assurance program for
transportation and shi ppi ng i s coupled wi th the incomplete coverage of
activities, the result is unsati sfactory .

Day-to-day operations by BPOI at NPR-I are covered by operatino instructions
developed by each department, but there are none for the transportation of
hazardous materials excluding hazardous wastes. The transportation of
hazardous wastes is covered in a policy and procedures document to which

operatinq instructions are subservient. Employees are left without hazardous
materials transportation and shi ppi nq quidance, and sati sfactory performance
is not achieved.

There is no specific training for hazardous material transportation and

shippinq. This lack of trainino violates 49 CFR and California State
: transportation regulations.



DOCUMENTED PROGRAM - ST. I

PERFORMANCE OBJECTIVE: The Packaging and Transportation Program shoul d
identify, evaluate, minimize and control those activities that may have
adverse impacts on the safety and health of the public and employees or have
potential for accidental loss and damage to government property.

FINDINGS: o The truck loading rack for natural gas liquids (NGL)
drawings are "up-to-date" and the physical facilities are
accurately depicted on the drawings.

The titles of the procedures used in the NGL truck loading
rack area do not fit the titles used for the personnel. The
"Gas Operators Progression Book, effective 10-1-82", is
still in use but the titles are not correct. The subject
material is correct, however.

Monitoring of sacrificial and impressed-current cathodic
protection systems is accomplished on an annual basis. The
560 active rectifiers on NPR-I are inspected monthly.
Reverse current switches, diodes and i nterference bonds are
inspected monthly.

References for cathodic protection are the National
Association of Corrosion Engineers cri teri on RP-01-69, which
covers cathodic protection and the determination of
measurements, and the "Ccintrol of Pipeline Corrosion," by
A.W. Peabody.

The Safety/Health/Security department provides other
departments advice, memos, job safety analyses, and Field
Safety Di rectives covering work operations in transportation
and shipping. An example of this is the installation and
maintenance of portable eye wash stations mounted on trucks.

The procedure for transportation safety recommendations
begi ns with the fi rst line supervi sors . The next level
consists of work orders for the:service of subcontractors.
An example of this is the upkeep'i~,and maintenance of the
truck wash-out facili ty ., The thi,rd level is the development
and implementation of projects fo'r transportation safety.
One example i s the redesign of the intersection of Skyline
and Elk Hills Roads to improve the; left turn provi sions and
the merging provisions. Another example is the annual
project for relining of the major roads and upgrading of
reflectors to assist drivers during;, periods of reduced
visibility because of the seasonal Ileavy fog condi tions.

p

The unknown contaminants from spills', and hazardous waste
:/



samples are sent off-site to California Certified
Laboratories for identification required by the disposal
site. The results of the various types of analyses are
returned tn the Environmental Department within a ranqe of
24 hours to 2 months, dependina on the type of analysis
performed. This time frame poses no problem for hazardous
waste disposal, but in some cases cause operational time
problems. Examples are the analysis of tanK bottoms, and
the identification of other samples.

Monitoring for potential contaminants from routine
operations is accomplished by the subcontra'~tor for
hazardous waste shipments off-site.

Contracts require subcontractors,to police work areas before
turning them over to BPOI, and BPOI inspects the areas
before accepting the work. Contracts also require that the
subcontractors dispose of their own hazardous waste.

CONCERN: None.
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SURVEILLANCE OF ACTIVITIES — ST.2

PERFORMANCE OBJECTIVE: Apprnpriate surveillance of activities should be
conducted tn maintain control of potential hazards to the public and
employees.

FINDINGS: o Two Authorizations for Expenditure to perform ultrasonic
testina to determine wall thickness at NPR-1 were approved
in November, 1.984. The first subcontract was awarded in
March, 1986. A total of 1624 vessels and 3006 pipelines
were included. (See Sections OS.S and IH.7)

o As of June 15, 1988, about 80 vessels/pi peli nes had not been
ultrasonically tested because of asbestos-containina
insulation or ice cover.

o Project Number 69001, a plan to test the untested
vessels/pipelines, was approved by DOE/CUSA on Auaust 2,
1988, wi th work to be accomplished in FY 1989.

o Wall thickness is directly related to safe operating
pressure. BPOI has reduced operating pressures on some
tested vessels based on the results of ultrasonic testinq.

CONCERN: See OS.5-1.

FINDINGS: o The Safety/Health/Security Department plans and conducts 4

scheduled and 10 unscheduled field inspections per month.
Transportation and shipping i tems may be a part of these
inspections. Two times per year inspections are conducted
of vacuum

trucks�

. These i nspectinns include driver trainina
records, verification of driver licenses, and vehicle
safety . (See Section TS.7.b)

All of the vacuum trucks at NPR-1 belong to subcontractors.
The requirement to comply with all motor carrier safety
specifications is included in subcontractors'ontracts.
Vacuum trucks comprise the largest number of trucks on NPR-1.

The California Hiahway Patrol annually visits NPR-1 and
conducts an in-depth motor carrier safety inspection of all
vacuum truck:;-'~;: with the cooperation of the
Safety/Health/Security Department. Violations are noted on
CHP Form 343A OPI 061, "Vehicle/Eauipment Inspection Report,
Motor Carrier Safety Operations." The
Safety/Hoal th/Security Department receives a copy of these
reports and tracks corrections of the violations.

All subcontractor cranes greater than 3 tons are required to
be California state certified.



o The Safety/Heal th/Security Department conducts accident
investiqations of all types in attempts to identify probable
causes and prevent reoccurrences. Consultants are used as
necessary.

o There is a Policy Procedure Manual which requi res that all
work permits be reviewed by the Safety/Health/Security
Department. Work orders are reviewed as needed.

o Construction si te transportation safety inspections are
considered more important than other transportation safety
i nvestiqations because of the use of earth movi ng equipment
and other equi pment which have a high potential for
transportation accidents.

o The only personnel exposure surveillance, data base which
exists i n the Safety/Health/Security Department is for three
construction employees who wear radiation film badges.
There is no data base for chemical, biological or other
physical stresses. (See Sections IH. I and IH.2)

CONCERN: See IH.2-3.
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POLICIES, DIRECTIVES AND PROCEDURES — ST.3

PERFORMANCE OBJECTIVE: Official policies, directives and procedures should
define the safety, health a~d auaiity assurance responsibilities and
authorities, provide a statement of manaoement participation and support,
require compliance with DOE requirements and provide resources for overall
program implementation.

FINDINGS: o There is no wri tten BPOI transportation and shipping safety
policy, but".each subcontractor must have such a policy to
qualify for contracts.

There are BPOI Operation Instructions for the NGL loading
racks (LTS-1,LTS-2 8 35R). For the loaders, the only
transportation i tem that is reflected i n the Operation
Instructions for the racks only instructs the loader to

-,, reoui re "That the tanker hasSt se proper product identifier
on the outside of the tanker. Propane/Butane — 1075,
Natural Gasoline -1203." The Operation,--Instructions do not
instruct the loader to check for compliance wi th ( I) other
requi rements of 49 CFR, (2) California state transportation
regulations and (3) DOE Order 5480.3. Examples of other
requi rements ar'e vehicle safety, cargo tank specification
and tank test date.

o There are no specific procedures for hazardous material
spill response. The Safety/Health/Security Manaqer and the
Environmental Manager jointly determine the procedures to be
used for each spill. Althouqh there is a "Spill i",revention
Control and Countermeasure Plan" required by 40 CFR 112,
this broad-based plan has no specific (how to do) orocedure.
It establishes the organizational framework for spill
response i ncl udi nq notifications to ''be made. ( See Section
PP.2)

CONCERN:

(ST.3-1)

FINDINGS:

o The responsibility for transportation safety is not
assigned. The Safety/Health/Security Department staff is
not qualified in motor carrier safety or hazardous materials
transportation safety. The staff has insufficient time to
adeouatel y audit all aspects of all subcontractors for
transportation safety i tems. The scope of their"-. activities
is satisfactory but not the depth.

'-1'
I

No policy and procedures are established for transportation and

shipping functions.

o Each department has a program to track identified
deficiencies wi thin that department.

)„L



,o" The Quality Assurance Department does not evaluate the
solution to a deficiency. Rather, such evaluation is donr

by the involved denartment.

Each department is required by PPM 22150-002 to have a non-
conformance procedure and to correct non-conformances.

Each department i s requi red to trend non-conformance data
and to take appropriate action when trends become adverse to
safety . The Construction and Facilities Maintenance
Departments have non-conformance procedures; nei<'t~ her have

trending analysis procedures.

Personal protection eouipment for hazardous waste and

radiography operations is made available by the individual
departments. (See Section IH.2)

No internal program exists to evaluate the efficacy of
safety program acti vi ties associated wi th transportation.
The QA Department audi ts the departments for the exi stence
of safety programs, but not the efficiency nor the
effectiveness.

The QA Department, i n order to meet award fee requirements,
perform;" at least 4 departmental audits and 4 subcontractor
audi ts per month. There are 20 departments and about the
same number of subcontractors on the si te per month. (See
Section TS.7)

Many of the QA Department audi ts are limited in scope due to
limited manpower and the complexity of a major audit. A

maior audit would include the 19 elements of the QA program.
The QA Department has a long-term (four months in advance)
and a short-term schedule for audits. None of the QA audits
have been conducted solely for transportation and'hippino
safety activities.

CONCERN: See I H.2-2 and TS.7-1.

FINDINGS: o In the truck loading rac'k area, the loaders have on-the-job
training that includes self study, as well as a job
performance evaluation check list ( si gn-off by supervisor).
The foreman trains a loader and'an informal open-book test
i s gi ven. The weighmasters only have on-the-job training.
This program was documented in the "Gas Operators

. Progression Book, effective 10-1-82," but'has not been
updated by BPOI.

/i

Environmental personnel handl ing haza rdous waste have
received several off-si te traini nq courses for handli no



0

hazardous waste. No specific transportation courses have
been completed by the environmental personnel. However, one
staff member has received training in DOT/EPA hazardous
materials and hazardous waste regulations.

1I

The corrosion protection traininq proqram is coordinated
with Human Resources but not with the training officer. The
reason given for this approach was the highly technical
nature of the training.

Evidence was found to indicate that only one RPOI staff
member has received any hazardous materials transportation
training as required by 49 CFR 173.1(b). (See Section PP.3)')
There is no inteqration of on-the-job (OJT) training, formal
classroom training and certifying of "fully qualified" for
truck loaders (NGL), weighmasters, and hazardous waste and
laboratory technicians for transportation and shipping
safety requirements. Truck loaders and weighmasters
training is only OJT, there is no formal classroom and no
official certifying examination. There is an "open book"
type of test where all the answers are qiven in advance and
can be copied.

CONCERN: See MC.6-1.

FINDINGS: o Each department i s requi red by PPM Series ?2 to have quality
control procedures. The Duality Assurance Department uses a
compliance audi t system to assure that the departments are
followina their existing procedures.

BPOI has a transportation procedure entitled "Specification
for Disposal of Drums, Capacitors, Transformers, and Other
Hazardous Wastes: on NPR-1" dated April 11, 1988. This
procedure, for BPOI subcontractors, requires that all waste
materials be prepared fo'r transportation per U.S. DOT
regulations, and that all transportation be performed in
compliance wi th U.S. DOT and California Department of
Occupational Health and Safety regulations.

Corrosion protection personnel hav been trained using the
"Guide to ()ualification of Cathodic, Protection Test
Personnel, National Association of Corrosion Engineers,
1987." ~,Eight BPOI corrosion protection personnel have met
the requirements of Bechtel as a Catnodi c Protection Tester.

The Safety/Health/Security Department participates and
communicates with top management at all levels on various
subjects such as pre-bid, design and .construction
activities. This involvement i,nclua:-, various inspections
of vehicles and transportation eauipment as well as
Contractor Technical Representative transportation safety
oversight.



o The special equipment used in corrosion control is on a

scheduled calibration program. Each technician i s assiqned
his own equipment and schedule nf calibration . There is a

computerized record kept of the equipment status . ( See
Section TS.5)

CONCERN: None.
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MANAGEMENT CONTROL SYSTEMS — ST.4

PERFORMANCE OBJECTIVE: Manaqement control systems should be in place to
assure that saf tv and health requirements are effectively carried out in the
sitting, desi qn, procurement, construction, operati on, mai ntenance,
modification and decommissioning phases of the life cycle of a project or
fac i 1 i ty.

FINDINGS: o Project management control systems are defined in the
Authorization for Expenditure manual. Work breakdown
structures are related to objectives; budgets and schedules
are based on work to be accomplished. Coordination is
achieved by required departments. Implementation is
monitored, and changes made as necessary considering
internal and external requirements. Closeout is related to
original project

goals�

. ( See Sections TS.1 and OS.4)

o There is a pre-award contract safety review for use and
transportation of hazardous materials on site. Safety,
environmental and quality assurance management participate
in thi s review.

0 The QA Department reviews subcontractor contracts for
ouality program requirements. Examples of these reviews are
record keepino for hazardous waste contracts, soil testing
for hazardous waste, and calibration of equipment.

CONCERN: None.
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CONDUCT OF TRANSPORTATION AND SHIPPING - ST.5

PERFORMANCE OBJECTIVE: Site-wide operations invol ving packaging, materials
handling and movement, and transportation (PHMT) should he conducted in a

safe, ronsistent and accountable manner, following approved nrocedures, in
conforrjJance with applicahle standards and accepted practices.

/:

FINDINGS: o BPOI operating procedures in PPM 1860-005 address the
packaging and transportation of hazardous wastes.

o There are no BPOI Gas Operations Laboratory operating
instructions for the packaging and transportation of natural
gas samples in one-liter cylinders off-site.

o There are no operating instructions for the on-site
transportation of hazardous materials from the warehouse.

CONCERN:

(ST.5-I)
Departmental operating instructions exist only for the
transportation of hazardous wastes, not for other hazardous
materials.

FINDINGS: o PPM 1860-005. "Disposal of Hazardous Waste" contains errors
in "E. REFERENCFS Item 1." wi th respect to the Code of
Federal Regulations . Missing in Item 6 .3. is 49 CFR "Parts
171, 172, and 177." In " Item G.6., DOT Hazardous Codes" the
correct termi nol ogv is "proper shi ppi ng name, 1 denti~fi cation
number, and hazard class" as described in 49 CFR "17~1", not
II ] 72 II

There is an informal policy to stop the use of 55 gallon
drums for the transportation of hazardous materials.
Instead, bulk transportation is being used.

No reusable packagi ng is used on

site�

.

A review of the hazardous waste shipments was made by the
appraisal team. The "Manifest Record 1988" printout was
reviewed and compared to the actual "Uniform Hazardous Waste
Manifest." Three of six entries on the manifest record for
the 1/26/88 pri ntout were incorrectly entered i nto the
system. The Uniform Hazardous Waste Manifest was correct
when offered for transportation. (See Section IH.2-2)

Site security is provided by a subcontractor, Trans West.
The BPOI "Security Handbook" has procedures for the
handlina, approaching, and communicating of hazardous
materials incidents. The security guards do not log all
hazardous materials coming on site nor do they check for the
DOT required shi ppi ng papers .

Due to the nature of operations, there is minimal hand-
carrying of hazardous materials on site.



For service contractors, the Sa fety/Heal th/ Securi ty
Department and OA department assure certification and
experience of personnel durinq the pre-contract award
process.

All fork lift operators working in the warehouse are
certified and recertified.

There is a Long Range Plan for compliance with the
Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA).

There are no shipments of radioactive materials packages by
BPOI personnel.

The warehouse has operating instructions to receive all
materials, including hazardous materials.

The warehouse has operating instructions for checkinq
incoming packages of hazardous materials for breakage and
1 eakaoe . No vehicles are checked before off-site

release�

.

The OA Department audits the specific procedures of the
Safety/Health/Security Department for loadino product trucks
and vacuum trucks.

BPOI employees do not require training per 49 CFR 391
because no placarded quantities of hazardous material~, are
transported by such employees.

CONCERN: None.
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PACKAGING AND TRANSPORTATION OF HAZARDOUS MATERIALS — ST.6

PERFORMANCE OBJECTIVE: Performance of the packaging and transportation
functions should assure conformance with exist''inq standards and accepted
practices as given in OOE 5480.~, and its references.

FINDINGS: o There is nn transportation section in the Policy and
Procedures Manual, however, several specific sections
contai n mi nor items of transportation requirements.

o There is no individual acting as transportation manager for
NPR-1.

o Each department is responsible for its own transportation
and shipping functions.

o There is no coordination of transportation-related
activities, including BPOI and subcontractor transportation .

CONCERN:

(ST.6-1)
The responsibility and authority for transportation and

shipping safety are not clearly established.

FINDINGS: o The Safety/Health/Security Department has no specific
operati no instructions for transportation and shipping
functions. Individual departments have such operating
instructions.

The "Radiography Safety/Health Checklist" in PPM 1230-007
does not require one to identify if the radiographer had
proper DOT shipping papers and if the radiography device was

packaged properly per 49 CFR for transportation on site.

The laboratory shipments of natural gas samples in one-liter
cylinders off-si te are not properly marked or labeled for
off-site shipment as required by DOE Order 5480.3. There
are no shippi ng papers used for off-si te shipment in
privately owned vehicles. Many DOT 3A, 3AA and 3B cylinders
were manufactured over ten years ago. For example, numerous
DOT 3B cylinders were embossed with dates of 8-76 and 10-75.
The DOT requires in 49 CFR 173.34(e) that DOT 3A„ 3AA and 3B

cylinders be retested at least every five years, and this
test date must be embossed on each retested cylinder.
Therefore, all cylinders observed were unauthorized for
filling and shippina.

A subcontractor's truck was observed carrying a packaae
which contained a full non-flammable gas cylinder. This
package was not blocked or braced on the back of a service
truck and could have easily slid off of the truck. This is
a violation of 49 CFR 177.834(a).



o Operating motor vehicle equipment responsibilities are
covered in the BPOI "Safety and Health Booklet, Issue 5,
September I, 1986." The references to the transportation of
hazardous materials are inadequate since they only address
flammable liquids and explosives.

0 Shipping papers used at the NGL truck scales area for the
transportation of propane, butane and gasoline do not
contai n the shipper's certification requi red by 49 CFR
172.204(a). The two forms used by BPOI are Form:7-029 (2-
11/86) and MOT-4-LPG (05-2-87).

o While observing a field radiography operation, the Appraisal
Team discovered that the subcontractor failed to mark the
proper shipping name and identification number and apply
radioactive labels on an overpack carrying a packaqe of
Radioactive Material, Special Form, N .0.S. These are each
violations of 49 CFR 173.25(a)(2). (See Concern OS.2-2)

o The only marki nos and labels that were observed by the
Apprai sa'? Team on packaqes of hazardous materials were the
markings and labels of the original shi pper. BPOI does not
assure that markinqs, labelinq and authorized specification
packages of hazardous materials transported on si te by BPOI
or subcontractors are in compliance with Federal and state
transportation requlations and DOE Order 5480.3 when carried
on site. These comments do not ap'ply to hazardous wastes.

o BPOI management indicates that subcontractors are not
consider ed to be transporting hazardous materials in an area
when they are performing under a service contract. However,
these subcontractors are transporting hazardous materials
and must comply wi th DOE Order 5480.3. (See Concern MC.4-2)

n DOE Order DOE 5480.3 -- Safety Requirements for the
Packaging and Transportation of Hazardous Materials,
Hazardous Substances, and Hazardous Wastes -- dated 7-9-85,
references Title 49 CFR 109-199; it also states in "Section
7. Requirements. a . Federal Regulations. When offered to
the carri er, each shipment of'azardous materials, hazardous
substances, or hazardous wastes shall be i n compliance wi th
this Order and the applicable safety regulations of the
Department of Transportation,

CONCERN:

(ST.6-2)
BPOI is not in compliance wi th DOE Order 5480.3, with the result
that numerous 49 CFR and California state transportation
requi rements are not being met.



FINDINGS: o The Safety/Health/Security Department subscribes to the
Bureau of National Affairs, and their staff reviews it
especially for hazardous materials regulatory chanqes. The

chanqes are communicated to the subcontractors through the
contracti no process.

There have been no transportation and shipping safety
appraisals at NPR-I by DOE/NPRC.

Bid specifications include the requirement that a

subcontractor for hazardous wastes transportation have an

EPA identification number.

The quality of packaging is reviewed by the construction,
corrosi on, production operations, safety and environmental
departments during pre-bid efforts for subcontractors.
Installations are inspected per contract specifications by

the production and safety departments, and operational
status by the production department.

The OA Department performed 2 audits of the
Safety/Health/Security Department fi ndi ng that thei r
procedures interfaced wi th local fire and police
departments. The Safetv/Health/Security Department conducts
a monthly coordination meeting for emergency preparedness
plans. The California Hiqhway Patrol, local sheriff's
office and BPOI Security Department investigate all
vehicular accidents with injuries on NPR-1.

CONCERN: None.
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F . OPERATIONS

Observations, revealed the work force is, for the most part, knowledgeable
about the operations for which they are accountable. They were observed
performi no many duties and, in qeneral, their performance was qood. However,
i n some i nstances they violated safe practices, or did not properly complete
facility status controls.

Personnel at all levels were not noti no equi pment conditions and wri ti ng
sufficient work orders to properly maintain process equipment. Furthermore,
supervi sors are not closely monitori ng operations, nor taking corrective
acti ons to promote safety, dispel complacency and ensure adherence to policies
and procedures.

Sufficient examples of inadequate performance throughout this and other
sections of this report support the need for additional trai ni ng to correct
identified deficiencies.



CONDUCT OF OPERATIONS — 0~.1

FINDINGS: o

PERFORMANCE OBJECTIVE: Operational activities should be conducted in a manner

that achieves safe and reliable facility operation.

Observations of conditions were made at 42 of the 60 large
gas compressors at the facility. In addition, observations
were made at smaller compressors, such as air compressors
and vapor recovery compressors. Generally speaking, they
were operating., without much vibration, had an acceptable
amount of oil on the compressor/engine foundation, had

sturdy walkways/handrails, and had few deficiencies.
Especially clean was the 33S compressor station.

Compressor installations at the 3OR station were in poor
repair as was adjacent piping. Among the problems at 3OR

station were:

(a ) Excessive vibration of small diameter pi pi ng at an

Emergency Shut Down (ESD) station whose failure would

cause eight (8) compressors to stop.

(b) Mater squi rti ng on a line near the enqi ne from a hole
in a nearby tubinq.

(c) Explosion proof conduit systems wi th loose/missing
covers and mi ssi ng bolts.

(d) Bolts mi ssinq from relief„valve and interstaoe
scrubber flanges.

1
'i

lei Oil on the steei deck oriIer the enpi ne/compressors.

/('imilarproblems were found 'at the three outdoor compressors
east of 35R compressor build'!ng.

Compressor K-3 in the 35R building had more than a Cozen

short bolted connections at compressor valve covers. Full
thread contact is necessary to reduce the chance of the
compressor valve cover being blown off and a fi re occurring.

Compressors at 36RDGZ station had excessive lube oil and

glycol leakage.

Production facilities at the unattended 18G facility had

several discrepancies. Among them were:

(a ) A gas leak exists at the di aphragm of the Fisher
controller which regulates the gas supply i.;o the 18G

heaters.



(b) The gas scrubber for the heater has many "shor t bolts"
'herebyreducing the holding power at the bolted

connections. The vessel has been rated at 600 psig
working pressure but is currently ooerating at a much
lower pressure.

(c) Several electrical seal fi tti nqs have no poured seal:
some do not have a threaded plug in the fi tting.
These discrepancies void the electrical classification
for the fittings.

(d) Expanded metal grating is not in place at the water
draw pit at ¹6 train run tank.

There are two vapor recovery compressors at ¹6 location but
only one in service. They service the large tank at the top
of the hill and the 18 tanks which comprise the LACT tanks.
If the operating compressor shuts down, the vapor pressure
on the 19 tanks will increase and will cause eventual
discharae of hydrocarbon vapor into the atmosphere through
the p/v valve on the tank roofs. This condition wi 1 1 exi st
until someone drives by the compressors at the unattended
facility and notices that the compressor i s down . An alarm
to a control room area does not exist.

o Three pumpi ng uni ts were vi sited. Two had working surfaces
(warped and split boards) at the pump rod area which could
cause someone to fall.

CONCERN: See OS.5-4

FINDINGS: o Operational orders are given by the shift foreman; the
orders are recorded i n the facility log book..

Loaders were observed to not ground the trucks prior to
attaching the hoses to the trucks. This is in violation of
BPOI Operating Instructions ¹1734-010, page 4, iten 3a .

Loaders have been instructed to read and initial the
Emergency Response Guidelines but all of them are not
complying.

Loaders had tagged a propane loading hose with a one-piece
DANGER tag and wrote on the tao: "LOADER BAD HOSE". The
tag did not display the date, nor the identity of the person
placing the tag although the tao design had headings for
name and date. One-piece tags were discontinued on July 17,
1987, when the new tag policy was published. Loaders are
not usino the rack until the hose is replaced.



Three loaders were asked whether they had ever seen the
Safety and Health Bulletin which is frequently published to
alert employees of hazards. hlone of the three had seen nor
knew of the bulletin.

The, notification in the loadinq rack log book of the
Appr'aisal Team's visit stated: "Don't let drivers stay at
the truck, make them stay in building". This particular
instruction from manaoement was iqnored. Drivers were at
the trucks, not in the building, during two extended periods
of observation.

Product Sales Operating Instructions 11734-010 do not
require drivers to leave the loading area.

A relief valve was discharging a stream of liquid from the
drips accumulator vessel at LTS-I onto the ground beneath
the vessel. The area gravel was saturated wi th the heavy
hydrocarbons. The operator said the relief valve was not
discharging when he had passed by an hour earlier on his
tour of the unit. He stated that maintenance had worked on

the valve before and that he would contact maintenance
immediately.

A heater flange leak at LTS-I therminol heater is smoking
and exists near the ladder at one end of the heater. It
would be hazardous to climb the ladder whose purpose is to
permi t observati on of the heater tubes and gas
burners/pilots. Observation is restricted, therefore, to
using the ladder and peep hole at the other end,of the
heater. Both ends of the heater should be accessible so
that hot spots on the tubes, uneven firing pattern, etc, can

be noticed and corrected.

A leak of 90 dri ps per mi nute at the upper threaded union of
a level controller at the 36R compressor area (west
compressor fi rst staqe scrubber) was observed and brought to
the attention of gas operations personnel who immediately
acted to stop the leak.

A small stream of oil was fiowing on the surface of the
ground at the west compressor at the 36R location. It was

comi ng from some unknown source near the compressor concrete
pad and flowing downhill. The gas operations employee was

uncertai n as to the source but stated he would i nvestigate
i t. He suspected possible corrosion at a small container,

A compressor operator at 35R identified valves below and

outside of the compressor room which he is expected to
handle when starting up or shutting down a compressor. The

valves were difficult to reach and could result in back
injuries, hernia, etc.
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o Numerous other problems such as voided explosion proof
electrical systems are mentioned elsewhere in this report.

CONCERN:

FINDINGS:

See IH.P.-I

o Transport trucks are supposed to be orounded prior to the
loaders connecti nq hoses to the trucks. The i ntent 15 to
drain static charac from the trucks rather than have a
static charge dissipate across the hose connections during
hook-up. A possible explosion is thereby avoided if
hydrocarbon does leak through the hose valve durina hool<-up
because the built up static charges have been removed.

o Electrical systems prevent starting the product pump until
the truck is grounded, however, as long as the first truck
conti nues to be grounded, a second truck can be loaded
simultaneously bocause the pump- is operatinq due to the
fi rst truck being grounded.

o An explosion hazard exists at the loading rack because a
truck can be loaded without fi rst being grounded due to the

„ design of the pumping system. Operating Instruction ¹1.734-
010, pages 4-5 require a truck be grounded hefore opening
the product hose valve. The present electrical system does
not assure that a second truck is qrounded prior to
attachi ng hoses as desi red.

o Propane, butane and gasoline are loaded onto trucks at the
loadi nq rack:. Emergency Shut Down (ESD) valves are located
at the south end of each rack and inside the control room.
There is no ESD valve to the north of the loading racks in
the event of propane/butane/qasoline leaks except for an ESD
inside the control room.

CONCERN:

(OP.I-I)
Modifications have not been made to the present loading
rack facility emergency shut down and grounding systems which
would improve operational safety.

FINDINGS o Three drilling riq sites were visited. The drilling riq
(Cleveland ¹I) east of 35R was found to have:

(a) Different relief valve settings at the two mud pumps.
The relief valves are tripped when a shear pin is
sheared. The val ve etting is determined by putting
the shear pin in one of several different holes in the
relief valve. The pin position was different at the
two di fferent val ves.

(b) A bolt missing from a flange near the mud pump
pulsation dampener. The line pressure was 3500 psig.



(c) A metal floor in the switchqear room. A rubber, or
other non-conductive material, floor mat is usually
found in such buildinqs to provide safety to the
person who must stand on the floor to throw the
electrical swi tches. This is an electrical hazard.

CONCERN:

FINDINGS:

See IH.2-1, IH.2-2, and OS.5-4.

o There are no posted instructions for propane, butane and
gasoline loaded onto trucks at the loadino racks.

o Safety notices are published under the title of Safety and
Health Bulletins but distribution is poor.

(a) 1'hree loaders at the loading rack stated they had
never seen the safety notices.

(b) The bulletin„.board at. LTS-I had a February, l.987,
issue and an issue from this year posted. The
operator presumed no others had been sent tn the unit
because they were not appropriate to operator needs.
There were 13 missinq issues between the two posted
bulletins.

(c) An operator at 35R had most of the bulletins but
stated that he only glanced at them when they arrive
because they contai n restatements nf known material.

CONCERN:

(OP.1-2)

FINDINGS

'afety communications are not effective.

o At the Loading Rack, trucks are approximately 50 feet apart
during loading, the loading pad is level which aids
personnel and prevents f1 oodi nq of truck relief valves,
sturdy barricades protect loading equipment from being
damaged by trucks, an ESD shuts down all loading lines, and
a fusible link valve is on the line which returns vapors to
storage.

o The Loading Rack handles butane, propane and gasoline. A

ground clamp must be attached to the unpainted bare metal of
the truck and provide a good conductance of static charge
before the product can be pumped into the truck. Personnel
were asked to remove the qround clamp from a truck durinq
loading. As the clamp was removed, the pump immediately
stopped because a ground to the truck did not exist. The

equipment operated as intended.

o 'ome operators at the qas processing plants were observed
performing thei r duties in a safe and diligent manner. Some
of the duties which were observed were:



(a) starting a qas compressor

(bl addinq glycol to the reboil er

(c) adding lubricant tc;,'oolino tower fans

(d) making their rounds of the unit.
)'omesystems were checked for operator performance and

thoroughness. An example of proper performance was that
fnund at the K-38 compressor (LTS-2). A flywheel lock was
not in place while maintenance personnel were overhauling
the compressor. Upon notifying the operator of the
condi tion, he quickly produced the flywheel lock which was
on the floor near the flywheel, and stated that it was only
temporarily removed so that maintenance personnel could
adjust the timi ng on the enqi ne . His response and reply
indicated knowledae of the purpose of the safety device.
The device is a means of 1 ocki na the crankshaft and
preventinq piston movement while personnel have their hands
inside the cylinder. Maintenance personnel were obs'erved
making adjustments.

Several observations were made of qas compressors and
enqi nes undergoi nq Beta enqi ne analyzer tests. The tests
are performed monthly nn each compressor/engine. The tests
are a preventive maintenance measure and provide
photographi c representati ons of valves openi ng, closi nq,
etc. Experienced personnel armed wi th a history of a

particular compressor/engine can determine when compressor
valves have blow-by, are not seati ng properly, and other
deficiencies leading to poor efficiency, equipment failure,
and equipment wear.

CONCERN: None
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0, ERATING ROCEDURES AND DOCUMENTATION - OP.2

PERFORMANCE OBJECTIVE: Operating procedures and documents should provide
appropriate direction and support to the safe operation of the facility.

FINDINGS: o Operational procedures regardina start-up, shut-down, and
blinding were reviewed and found to be acceptable.

o Lockout/Tagout procedures were reviewed and are commented on
elsewhere in the Operations section. (See Concern OP.3-1}

o Material Safety Data Sheets (MSDS) were visible at all gas
processing facilities and employees spoke of receivi ng
considerable information about MSDS and chemicals at safety
meetings.

o Operating Instructions were found at all but the 35R
compressor room. Operators do not receive a personal copy
of the Instructions but may obtai n a copy if they desi re.

o Operating Instructions for starting and loading Clark
compressors need to be clarified because of errors and
omi ssions . Typing errors are also evident. The rewri te has
begun as the result of this observat on.

o Typos were found in numerous

publications�

. Examples are:
incorrect area code in the Drilling Operations

Manual,'14610-001

page I for contacting Red Adair by telephone in
the event of a blow-out; "so" was typed instead of "do" in
¹1731-005 page 3, ¹4; drawing 1732-025 shows an "areal
cooler" instead of an "aerial cooler", etc.

CONCERN: See MC. /-2.
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FACILITY STATUS CONTROLS — OP.3

PERFORMANCE OBJECTIYE

Personnel should know of the status of the systems and eouipment under their
control and ensure that systems and equipment are controlled in a manner that
supports safe and reliable operation.

Shift loqs and records are well maintained.

o Gas plant operators tour the unit at a mi nimum of two times
per shift to record process condi ti ons, i .e . temperature,
flow, etc.

o Personnel at LTS-1, 35R and the Loading Rack are not
completing the back side of the Fire Permit form orior to
issuing a permit for work within the

facility�

. The Fire
Permit, form 12-037, states that all i tems on the back shall
be checked off before signing the form.

o The Loading Rack uses a duplicated copy of the Subcontractor
Work Permit form WB17-021. The back side of the xeroxed
copy is blank yet the front side states: "I have read and
understand the safety rules for Subcontractors as listed on
the reverse side" and the reverse si de is blank.

Policy 8 Procedure 81220-001 and 81200-002 provide
instruction for the proper implementation of the lock and
taq procedures. Paoe 2 of 0'1220-001 states that the
Department Manager is responsible for'he maintenance of a
loq for controllinq and trackinq taqqing mato..jjials and
checking the log on a monthly basis for the status of
outstandi nq tags. Operators at 35R, I TS-1, HPI and=.thee
loading rack are not maintaining a status log as requj~"ed by
the Policy . When asked .how many locks and tags are pn their
equi pment, they cannot readily answer, althouqh they(do
record the use of locks and tags i n - the facility Dail )~~I oo .

Operators believe the two-part tag is intended for
maintenance jobs but agree that the taq can be used during
normal operations when they wi sh to tag a valve at the
facility. The previously used one piece tag has been
discontinued in favor of the two piece tag as per the
Policy . Despite this, the Loaders continue to use the one
piece tag, having placed a one piece tag on a defective hose
duri ng the appraisal vi si t.

CONCERN:

(OP.3-1j
Operator s fail to use proper facility status control s,i .e., Fire
Permit and lock/tag procedures in accordance wi th Policies. Also
see Concern 'IH.2-1.



FINDINGS: o Personnel are making their rounds at the process units..
"Blinds� " are circular steel plates which are i nser ted
between pipe flanges to prevent the passage of gas/liquid.
Blinding of process piping is on a case by case basis.
Blinds are numbered. There i s good control of blinds and

blinding tags.

Operator's logs were revi ewed and contained suffici ent
operatir,,g'ata.

A vacuum truck driver and operator were interviewed to
substantiate that the driver had received operator approval
to enter the area.

CONCERN: None.
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OPERATIONS STATIONS AND EQUIPMENT — OP.4

PERFORMANCE OBJECTIVE: Control stations and facility equi pment should
effectively support facility operati on.

FINDINGS: o Operators at the process units rely on alarms and
telephones. Production personnel rely on 2-way radios.
(See Concern PP.4-1l

o Units are supplied with safety showers, first aid kits, ear
plugs, and other safety equipment. (See Sections PP.4,
IH.2, MA.1 and MA.A)

o Spacing between'qui pment i n most i nstances meets i ndustry
good practices. However, several examples are indicated in
FP .7 where equipment spacing fails to meet the DOE "improved
risk" criteria.

CONCERN: See PP.4-3, hlA. 1-2, FP.7-1 and FP.7-2.
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OPERATOR PERFORMANCE — OP.5

PERFORMANCE OBJECTIVE: Operator knowledge and performance should support safe
and reliable operation of the equipment and systems for which he is
responsible.

FINDINGS: o Operator trai ning i s achieved through on-the-job training
and API self study courses until the trainee demonstrates
sufficient job skills to be placed on shift alone. Trainees
are allowed 90 days to prove competence. The employee is
tested by the trainer who uses an established check-off
list. If the trainer employee is satisfied with the
answers, the trainer recommends promoting the employee.
Employees have a training manual or set of procedures to
assist them.

o Safety meetings are considered informative by all personnel
who were interviewed. The shift foreman attends the meeting
and operators feel free to ask questions. They are held
b'imonthly, alternating with Training meetings. In addition,
shift foremen are encouraged to have tailgate safety
meetings during the month in which training meetings would
be scheduled and employees spoke of attending them.

o One operator, when presented a scenario of a fire situation,
was asked what he would do. His answer consisted of closing
a valve and gettinq a fire extinguisher; rather than hittinq
an emergency shutdown (ESD) button which would be the
correct answer. The employee had been on the job by himself
for one month.

o Three operators were asked about their opinion of trai ning
adequacy. All said that training is better than it used to
be but more is needed.

o Certain operators have recently received special training
because of their job: Scott Air Pak traini nq, compressor
training, and oxides of nitrogen (NOX) training.

o Training check-off lists, filed i n the Gas Operations
Department, were randomly reviewed for content and
thoroughness. They addressed, many subjects. They were
completed properly.

CONCERN: See MC.6-1.



SHIFT TURNOVER - OP.6

PERFORf1ANCE OBJECTIVE: Shift turnovers conducted for each shift station
should ensure the effective and accurate transfer oF information between shift
personnel.

FINDINGS: o Two shift changes of the head operator posi tion were
observed. The outgoi ng operator revi ewed control board
changes at the facility which had a control board.
Sufficient time was devoted to shift turnover.

CONCERN: None.



F. MAINTENANCE

The maintenance of the production operations and qas operations systems and
equi pment at N~RC is primarily the shared responsibility nf the Facility
Maintenance Department and'he two Service and Relief groups within the
Production Operati or s and C~as Operations Departments. Maintenance aopeared tn
be performed in a conscientious manner by dedicated people with aood working
relationships and appropri ate coordi nati on between'he vari ous orqani zations
involved, i ncl udi nq the production and gas operati nq

organizations�
.

Maintenance personnel appeared to be safety consci ous, and indicated a desi re
to improve thei r safety knowledge and working condi tions and practi ces.

Maintenance activities by all of the organizations involved are performed and
controlled under a computerized work order system admi ni stered by t ie Facility
Maintenance Department. This computer work control system also se ves as an
equi pment fai 1 ure and mai ntenance hi story data base.

Maintenance priori ties are largely driven by the requi rement to mai ntain high
availabili ties and operati ng times for the production and qas'rocessing
svstems. This philosophy of non- stop operations at times inhibits certain
types of mai ntenance from bei ng performed, such as the elimination of lube oil
leaks in the numerous large gas compressor engines located on si te.

The production and gas plant systems and facilities are bei ng mai ntained at a

level somewhat short of DOE policies and expectations. Some noted concerns
include the unknown status of corrosion-related wall thickness reductions in
gas plant pressure vessels, the extensive presence of asbestos insulation in
the gas plants, the absence of a calibration program for installed
instruments, and the lack of system preservation and general -plant-condition
mai ntenance activi ties. The deficiencies in the status of the facilities is
exacerbated due to budoeti nq pri ori ties.

Other deficiencies noted include a lack of appropriate tracking of maintenance
responsibilities (such as the failure to establish a prooram for unit owned
cranes and lifting equioment maintenance and certification), inadeouate
interface between safety and QA organizatioris and day-to-day maintenance
planning and executions, and the lack of maintenance and operation aids (such
as controlled up-to-date drawing sets and the marking and labelling of piping
system components).
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FACILITY ~iATERIAL CONDITION — NA. I

PERFORMANCE OBJECTIVE: The material condition of components and eouipment
should be maintained to support safe and reliable operation of the facilitv.

FINDINGS: o The following facilities were visited:

BR Compressor Station
'/

17R Compressor Station

353 17R Well Site ( pumped oil well)

117R Tank setti ng

366A 24Z Well Site (unpumped oil well)

344 24Z Well Site (gas injection)

24Z LACT Station

3OR Compressor Station

35R 115KV Substation

35R Absorption Gas Plant
il

35R LTS-I Gas Plant

335 Compressor Station

35R Horizontal Well Drillinq Riq (Well f372)

17Z Gas Sales Point

Relief val ves exami ned were consistently found to have valid
inspection labels.

Observations indicated that adequate equipment lubrication
programs are in place, both in the field and inside the gas
plants.

Observations at the 36S vehicle maintenance shop indicated
that facilities, qualified personnel, and programs are in
place for mai ntai ni ng site vehicles in a safe condition.

Safety i nspections of on-site subcontractor dril ling riqs
are performed by BPOI on at least a monthly basis. These



inspections are based on a check sheet developed from
American Petroleum Institute (API) recommendations and

inspection practices of various drilling and oil companies.

A site-wide leak identification and elimination program has
been recently i ni tiated i n response to Kern County fugitive
emissions reoui rements. This program includes the use of
subcontractor i nspection and leak repair teams and will
include field piping and equipment as well as the gas
plants. The i nspection of the 'field systems i s scheduled,'.,
for completion i n January 1989. At that time the leak
inspection activities in the gas plants wi 1 1 be initiated.
The leak inspection process will be a conti nui ng effort
after the site wide baseline inspection is completed.

At present there is no control over facility-owned crane and

lifting equipment inspections and certification. (See
Section MA.3)

There is no program for calibrating installed instruments in
the production and gas process systems throughout the, j

facility�

. ( See Sections MA.3 and TS .6)
j

The maintenance programs are heavily influenced by the
requirements to achieve high availability for systems and

equi pment. For example, the Facility Maintenance Department
has a performance goal of achieving at least 95 percent
availability for the large gas compressor engines. A".,tual

availability values seen for these compressors typically
range from 91 to 98 percent.

Personnel protection insulation is not provided on high
temperature vessels and piping at some locations in the 35R

Absorption Gas Plant.

Asbestos insulation exists extensively throughout the 35R

Absorption Gas Plant and it was observed to be damaged at
several locations. (See Sections IH.5 and IH.7)

When questioned during this appraisal, Facili ty Maintenance
personnel displayed a limited awareness of the location of
asbestos in the 35R Absorption Gas Plant.

A program is in place for establishing baseline information
on wall thickness reductions due to corrosion for all of the
pressure vessels and piping throughout the

site�

. The
baseline inspection for most of the critical high pressure
piping in the field has been completed; Only a portion of
the gas plant vessels and piping has been inspected. The

completion of the gas plant baseline inspection is scheduled
for April 1989. At present, the wall thickness status of
approximately 80 pressure vessels (mostly,i n the aas plants)
is unknown .. ( See Section OS. 5 )



CONCERN: See OS.5-1.

FINDINGS: o With very few exceptions, pipinq valves and equioment are
not marked to indicate service or system component
identification numbers. This is true. at field locations and
throughout the gas plants. Facility engineering i s
presently establ ishi nq standard speci fi cations that wi 1 1

provide markings identifyinq service ( but not equipment 19
numbers) for new construction and modifications. There are
no plans to provide these service markings to existing
piping and equipment. (See Section TS.1)

CONCERN:

(MA.1-1)
There is almost a total absence of production
operation and gas plant piping system and equipment mar!ring and
labellinq to facilitate both normal and emergency operation and
maintenance.

FINDINGS: o During this appraisal it was observed that several emerqency
showers and eye wash stations in the qas pl ant did not work
properly when tested. (See Section MA.4)

Pipe supports do not adequately suppress vibration at some
locations in field and plant areas.

The wooden stairs, handrails, decks, and platforms at the
35R Absorption Gas Plant cooling tower were found to be in a
deteriorated condition.

o Missing flange bolts were noted at var'ious locations during
this appraisals

o Evidence of lube oil leaks and resulting oil accumulations
was observed at most of the large gas compressor engines
examined. Exceptions noted were the compressor engines at
the 33S Compressor Station; these engines were found to be
relatively clean and free of lube oil accumulations.
(See Section OS.5)

o Piping and equipment are commonly left unpainted and
external rusting and corrosion were evident in numerous
locations. Many valve bodies seen in high pressure gas and
other critical systems (including the ESD actuation systems)
had external corrosion.

o Several other aeneral maintenance and housekeeoing
deficiencies were identified during thi0 appraisal.. (See
Sections OS.S and OP.1)

CONCERN

(MA. 1-2)
Maintenance of the qeneral condition of the facilities is
inadequate. Also see Concern OS.5-4.



CONDUCT OF MAINTENANCE — h1A.2

PERFORMANCE OBJECTIVE: Maintenance should be conducted in a safe and

efficient manner to support faci'Iity operation.

FINDINGS: o The maintenance of production and qas processina systems is
performed primarily by three organizations:

I) Facility Maintenance Department: electrical,
instrumentation and control s, rotating equi pment,
relief valves---for both production and gas operations
(Facility Maintenance is also responsible for all
vehi cl e ma i n tena tice)

2) Production Operations Department Service and Relief
Group: production operation related piping, vessel s,
valves, insulation, and support structures (Production
Operations Department Service and Relief Group is also
responsible for all road maintenance).

3) Gas Operations Department Service and Relief Group:
gas operation related piping, vessels, valves,
insulation, and support structures.

About half of the maintenance work is performed .by
subcontractors working with the BPOI maintenance personnel.
Safe work practices of the subcontractor personnel is
considered to be the responsibility of the subcontractor
organization . This responsibility is transferred to the
subcontractors by including BPOI's "Manual of Uniform Rules,
Regulations and Safety Requirements for Subcontractors
Performing Work at NPRC" as a part of all maintenance
subcontracts. The Contracit Technical Representative is the

principal BPOI interface for assuring that the subcontractor
is performinq in a safe manner. (See Section OS.2)

There is close daily communication (primarily verbal)
between the three departments and the various qroups
responsible for operation and maintenance. Early morning
coordination meetings are held between these qroups on a

daily basis. A very good working relationship was observed
between the various organizations.

"Tail Gate" briefings are frequently conducted by the
various work supervisors to reinforce safety and good work

practices.

gualification of maintenance personnel is generally achieved
by on the job training. The only certifications for BPOI

maintenance personnel are welder certifications for service
and relief group welders. These welders are certified per
ANSI and ASME standards for pressure vessels and oi ping.
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;.Essentially all maintenance work is performed under the work
order system maintained by the Facility Maintenance
Department. The use of this work order system is required
by; unit level poli cy (PPM 1170-004, Work Order System) for
maintenance work performe'd by the Facility Maintenance
Department a'nd the Service and Relief groups. It is also
used on a voluntary basis by other BPOI organizations.

All maintenance and associated operations personnel observed
wer e seen to have a very good attitude about thei r work .
The maintenance activi ties were performed in a . conscientious
manner and pride was evident.

Detailed step-by-step procedures are generally not provided
wi th maintenance work orders. The experience and traini nq
of the mechanics, electricians, and technicians (as well as
the oversi te of crew leaders) are relied upon to assure

that'he

work is performed prooerly. This appeared to be
appropriated for the nature of the work most qenerally beinq
performed.

o The work order form includes a space for workers to provide
comments of their observation while they are at the job
site. A review of past work orders indicated that the
maintenance workers are using this system to identify plant
conditions seen.

o Tag out and 1ock out systems were used as appropriate on the
mai ntenance activi ties observed. Tag out operations were
observed for a maintenance work order (replacement of qlycol
filters on a reboiler skid at the BR compressor station).
Althouoh unfamiliar wi th the arrangement of the particular
system being tagged out the operator identified the
isolation valves to be tagged hy manually tracing the lines.
The operator did not have system or equipment drawings
available for use during the isolation and tag out
operation.

o Tag out and lock out requirements are provided in PPM 1220-
001 (Tagging and Clearance) of the BPOI Safety and Health
Manual . This procedures requi res that a log be kept of all
tagqed-out items. However,.it was found that formal loqs
are not always kept by the operators. (See Section OP.3)

CONCERN:

FINDINGS:

See OP.3-1.

o Not a11 maintenance personnel are provided with controlled
system drawings for use in performing their work.

CONCERN: See MC.7-2.



FINDINGS: o: - The work control procedures do not requi re Safety and Ol
personnel to review planned work unless judqed to be
necessary by the work order planner/scheduler or the person
performing the work.

o The Safety and QA organizations interface roles with
maintenance activities primarily consist of scheduled
audits. Interviews with key personnel in the Facility
Maintenance Department, the Service and Relief Groups within
the Production Operations and Gas Ooerations Departments,
and the Technical Assurance Department Safety and QA

organizations consistently indi cated that Safety and QA

Staff members have very little direct involvement with the
planning or execution of mai ntenance activities. The work
control system forms and procedures generally do not lead to
i nterfaces wi th these organizations. The work permi t
procedures do not require routine review by Safety and QA

representatives. Inspection hold points for Safety and QA

are typically not included in the work packages.

CONCERN:

FINDINGS:

See IH.2-2.

o Maintenance personnel have expressed a concern that traininq
consistent with good industry practices and useful "lessons
1 ea r ned",i nf orma ti on f rom on s i te acc i den ts a nd even ts i s
not being provided to employees.

CONCERN: See MC.6-1 and TS.2-1.

I I I -102



!!
C'REVENTIVE MAINTENANCE — MA.3

PERFORMANCE OBJECTIVE: Preventive maintenance should contribute to safetv

FINDINGS: o A,comprehensive computerized preventive maintenance (~M)

system is maintained by the Faci'1ity Maintenance Department
for electrical, instrumentation, and mechanical equipment
maintained by that'epartment. The Facil i <y Maintenance
Department work order planner/schedulers regularly revi ew,

the due dates through the use of the computer system to
determine when PM work orders are required.

Work is often deferred to accommodate operation
'equirements. See Concern MA.1-2. Backlogs and deferred

preventive maintenance items are continuously reviewed by

Facility Maintenance supervisors .

The Facility Maintenance Department preventive maintenance
(PM) tracking system does not include a means for
"discriminating" or "flagging" equipment that is important
to safety. Interviews with supervisory personnel in charge
of the Facility Maintenance Department PM system indicated
that PM tracking personnel do apply special attenti on to
equipment that is commonly known to be important to safety,
such as fire pumps. As a practice, general equipment PMs

are typically completed no later than 30 days past the due

date. A special effort is made to complete PMs for
equi pment known to be safety related (such as the fi re pumps

no later than a couple of days past the due date.

At the time of the appraisal, approximately 1000 PM items
are scheduled for the month with approximately 300 backloq
items.

The maintenance procedures do not define backlog
limitations. Due and past due PM items are accompli shed
through continual coordination between the Facilities
Maintenance Department and the Gas Operations and Production
Operations Departments.

The Facility Maintenance Department PM system also includes
vehicle PM. Vehicle PM is strictly enforced and failure to
abide by the procedures for vehicle PM when due results in
administrative.,action by top m'anagement in BPOI ~

Neither the Gas Operations Department nor the Production
Operations Department Service and Relief groups perform
formal PM schedu~i ng activi ties. Their work is scheduled
primarily based on observed
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o Records of the PM work per formed by ~acility Maintenance are
maintained in the computer data base for the work order
system. Hard copy records are also maintained.

o Safety relief va1ve preventive maintenance (inspection and
repair) is performed by Facility Maintenance as requi red by
PPM 15410-002, "Safety Relief Valves". Facility Maintenance
has a separate computer system for tracking relief valve
inspection. This is reviewed at least monthly for work
scheduling with the relief valve subcontractor. The
preventive mai ntenance activi ty is considered to be on time
if it is performed any time durino the calendar year that
the i nspection due date occurs. No backlogs are maintained.
The relief valve inspections are performed by
subcontractors.

0 Pol 1 cy and Procedure No. 1250-002 of the BPOI Safety Manual
places the responsibility for maintenance, inspection, and
certi fi cation<of NPR-I unit-owned cranes and li fting
equipment with. in the Facility Maintenance Department.
During this appraisal it was found that the Facility
Maintenance Department had not yet developed a system or
program for implementing these requirements. It was also
found that there was no control over relevant inspection and
certification documentation and records for unit-owned
cranes and lifting equipment by any organization within
B>OI. When requested, documentation could not be located
for review for any of the unit-owned cranes and 1ifting
equipments Interviews with Maintenance Department
supervisory personnel, and their subsequent research into
these matters, confirmed these findings. As a result of
this appraisal the Facility Maintenance Department is aware
of this critical deficiency and has made a verbal commi tment
to establish a tracking and records management system.

CONCERN:

(MA.3-1)

o While observing a Gas Operations Department Service and
Relief Group mai ntenance activity ( replacement of a gas line
va~ ve at 17Z Gas Sales Point on 9/30/88), it was found that
the lifting equi pment on a cherry picker type truck (UNX- ('>

0600) being used to lift the large valve had an inspection ",>i

label which indicated that the lifting equipment (S.N.
13249) was several months past due for inspection.

Appropriate systems are not in place to assure that
NPR-1 unit-owned cranes and lifting equipment are in a safe
condition.
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FINDINGS: o There'is no scheduled preventive maintenance or calibration
of installed instruments used for monitoring or controllina
system processes in the gas plants and out in the field
production areas. The one exception is that instruments
used to monitor material transfers for sales accountability
are calibrated and mai ntai ned through the preventive
maintenance program." (See Section TS.6)

CONCERN: See TS.6-1.
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MAINTENANCE FACILITIES, FOUIPMENT, AND MATERIAL — MA.4

)
PERFORMANCE OBJECTIVE: Facilities, eouipment, and material should efi'ectively
support the performance of maintenance activities.

FINDINGS: o Areas and facilities reviewed include:

35R Pump Shop (mechanical maintenance)

36S Vehicle Maintenance Shop

35R Warehouse (material control)

36S Warehouse

35R Instrument;.,Shop

Various in-progress work locations throughout site and
inside gas plants

All of these work areas appeared to be orderly and

appropriately maintai ned for the nature of the work being
performed. Good housekeeping practices were apparent.
Tools are appropriately controlled in locked areas.

(4

Tools requiring calibration are controlled by a tracking
log.

The warehouse storage areas were clean and orderly.
Materials being stored were found to be segregated with
appropriated identity control labeling and marking. None of
the materials in the warehouse inventory system are formally
identified as items critical to safety, therefore there are
no special controls established for critical items.

A computerized inventory tracking and control system is used
to maintain necessary spares and material levels. This is
periodically reviewed and adjusted as required.

Appropriate administrative and segreqation controls are
applied to storage of potentially hazardous and unknown

(uncharacterized) chemical s and material s.

Many of the maintenance activi ties are performed outside in
the field. Work is performed at night as well as during the
day, therefore lighting

conditions�

.may be less than
desirable at times si nce night work't remote field
locations is performed using flashlights and vehicle lights.
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o During this appraisal it was discovered that some nf the safety
showers inside of the gas plants were not functioning, thus
presenti ng a potentially unsafe condi tion for mai ntenance
personnel. One of the'showers tested is, in fact, the
emerqency shower located i n the immedi ate area of the Thermi nol
burn-injury accident that occurred in 3SR LTS-I during a
mai ntenanc'i; activi ty two weeks earlier. The shower did. not
function properly at that time ei the~.

CONCERN: See PP.4-3 and IH.2-2.
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WORK CONTROL SYSTEM — MA.5

PERFORMANCE OBJECTIVE: The control of work should, ensure that. identified
maintenance actions are properly completed in a safe, timely, and efficient

0
manner.

FINDINGS: o The requirements for the control of mai ntenance work

activi ties are primarily covered by two uni t level Policy
and Procedures Manuals (PPM's):

PPM 1150-000 Comprehensive Maintenance Plan
Describes the responsibilities and interfaces of the
various departments and organizations in performinq
maintenance activities throughout the facility.

'

PPM 1170-000 Maintenance Control System
Describes maintenance work control activities.

PPM 1170-004 Work Order System
Describes the use of the work order system.

Essentially all maintenance activities are performed under
the work order system maintained by the Facilities
Maintenance Department (including mai ntenance work performed
by other departments). Approximately 4500 work orders are
processed each month.

PPM 1170-004 indicates that work orders are assigned
priorities based on safety and plant operation needs. One

priority category is "Emergency" which is defined as follows
'in the PPM:

"Safety of personnel or equipment is in immediate

dangers Work required to be done right away with
paper work, including Work Order, to follow."

A computer system is used to schedule, track, and document
close-out of work orders. This same computer system serves
as a data base for maintenance work history and problems
noted while performing the work.

Work activities are prioritized through a process of daily
review by the work control schedulers/planners and
coordination meetings between the various maintenance and

operation groups.

Interviews during this appraisal indicated that the work

order system is being used as intended, but that the actual
coordination of the maintenance responsibilities among the
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different organizations and departments is being performed
to a large extent based on communications and agreements
between these organizati'ons and departments rather than
strictly following the inte'rface plan described in PPM 1150-
000;

o It was also learned that there are plans to revise the unit
level PPM 1150-000 Comprehensive Maintenance Plan to more
accuratelv reflect the actual division of maintenance
responsibilities between the organizations. The Facility
Maintenance Department. is developing a new departmental
level procedure that will address in greater detail only
those maintenance activities performed by that department.

CONCERN: - None.
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PROCEDURES AND DOCUMFNTATION - MA.6

PERFORMANCE OBJECTIVE: Maintenance procedures prnvide appropriate directions
for work and should be used to ensure that maintenance is performed safely and

effee ti ve1 y.

FINDINGS: o Numerous unit level policies and procedures as well as
departmental policies, procedures, and operating
instructions exist identifying requirements for maintenance
activities. The unit level documents are appropriately
reviewed and controlled through the BPOI document control
system. The documents reviewed were found to have
appropriate signatures. The departmental documents are
controlled less formally at the department level.

o Step-by-step detailed procedures are typically not used (nor
required) during most maintenance activities.

o Vendor manuals and specifications were found to be available
for maintenance of major equipment items such as the large
compressor engines.

o Policies and procedures were available for critical
activities and programs (such as Safety Relief Valve
Preventive Maintenance -- PPM No. 15410-002).

0 There is a conscientious effort withi n the Facilities
Maintenance Department to continue to update and develop
departmental level procedures and operating instructions to
formalize practices and administrative systems within that
department. The Facilities Maintenance Department also
provides appropriate input into unit level maintenance
related policies and procedures.

o Controlled as-built system and equipment drawings are not
provided to maintenance personnel. (See Section MA.2)

CONCERN: See MC.7-2.



MAINTENANCE HISTORY — MA.7

PERFORMANCE OBJECTIVE: Maintenance history should be used to support
mai ntenance activities and optimi ze equioment performance.

FINDINGS: o Maintenance history data is being collected and recorded
through the facilities maintenance work order system and its
computer based tracking and documentation system. This
system serves as a comprehensive data base for equipment
failure and mai ntenance activities. The computer system is
presently being further developed for specialized failure
and mai ntenance hi story data retrieval and reporting.

/I

o Equipment failure data is continually reviewed by facility
maintenance management and planning personnel. However,
there is no formal trending or:analyses being done at this.
time.

o There is no reliability engineer on the BPOI staff at
present. This position is shown as part of the work control
and review process in the present version of the
Comprehensive Maintenance Plan (PPM no. 1150-0001.

CONCERN:

(MA.7-1)
Formal detailed equipment failure analysis and trending
is not being performed.



G. TECHNICAL Sl]~PORT

Technical Suppor t activities are intended to enhance the mission and function
of operating groups. At NPR-I these activities are adversely impacted by a

general lack of formal programs. No concentrated efforts are implemented to
evaluate lessons learned from experience, for example, although several
departments do some analyses on their own initiative . Further, technical
support may be ineffective because of the widespread lack of provisions for an

i ndeperident review to evaluate the effectiveness of the various operations and

programs. The lack of such independent evaluations can result in technical

support activi ties working to solve the wrong problems, or worse, attacki no

the right problems with the wrong resources.

Some programs that are specified in BPOI procedures are not effectively
implemented. Many of the elements of the (}uality Assurance Program, such as
calibration and control of non-conformances, have minimal to no

implementation. Some programs, such as control of suppliers and of special
processes (like Non-Destructive Examination) have received a great deal of
attention and are effective.

„Some programs reviewed were only partially implemented. The team noted that
facility modifications were handled very well in the projects reviewed, but

that the As-Built drawings were still not available for some months after
completion. The receiving i nspection program did not provide for an

i ndependent review of non-"conformances and had no provi sions for a Material
Review Board. In general, the user made the sole determination as to
acceptability of suspect materials. The Analytical Laboratory and inspections
programs were found to be operating in accordance with policy and procedures
but BPOI has not provided for an independent review to ascertain their overall
effectiveness. The appraisal team is concerned that much of the Technical
Support activity requires improvement to measure up to good enqineering
practices.



FACILITY MOD I. I C AT I ON S — TS .I

PERFORMANCE OBJECTIVE: Technical support services required by the facility to
execute modifications should be carried out in accordance with sound
engi neer i ng pri nc i pl e s.
FINDINGS: o Procedures for Facility Modifications are documented in the

Authorization For Expenditures (AFE) Handbook (Management
Control Policy and Procedures 4.3).

o Two (2) typical work packages--PR46310/AFE 73390,
"Evaporative Cooling Chemical Control" and PR48740A/AFE
68180 "HPI Gas Injection System Road Crossing Pipe
Replacement" (corrosion)--were reviewed and found to be in
order, complete, and conformed to procedures Engineering
1300-205 of 5/31/88 "Design Control" and Construction 1610-
006 of 4/25/88 "Construction Project Responsibilities". As-
Built drawings were not completed on these projects at the
time of the review, however.

o (}A records for AFE 68180 were impounded by the Audits Group
because of a subcontractor dispute. These were subsequently
reviewed and found to be in order. A post completion
document review audit was conducted by OA. No di screpancies
were noted.

o There is some flexibility in the AFE Design Review procedure
permi tti no 30 percent and 75 percent design reviews to be
bypassed by direction of DOE/NPRC for small projects.

o It took fourteen months (from 5/2/86 to 7/20/87) to get
approval of PR46310/AFE 73390 because the committee
disapproved higher cost, more automated optional designs.

CONCERN: See MC.1-1.

FINDINGS: o BPOI subcontractors installed the projects reviewed as
described above.

o An inspection of both projects was conducted by the
appraisal team. The pipe replacement project was in qood
order, however there is a widespread lack of identification
marking of pi pes throughout the field. There are no
operational marking standards applied to new or replacement
pipe.

o Ther e were no flow marki ngs on the chemical injection
project tubing or on the storage tank.

CONCERN: See MA. 1-1.



FINDINCS: o !n an inspection of the Chemical Injection project in the
35R qas plant, the Head Operator was not aware of where the
project,was installed. The chemical tank level was found to
be low.~"

o At LTS-2, the chemical tank was empty but the system was on.
The Gas Operations Assistant Superintendent called for an
i mme di a te re f i 1 1 .

CONCERN:

(TS.1-1)
The operators at the gas plants are not familiar with the
installation and operation of the chemical injection, modification
which can cause equipment damage and can permit process safety and
control to be adversely impacted.

(i



EVAL1JATION OF OPERATING EXPERIENCE — TS.2

PERFORMANCE OBJECTIVE: Industry and in-house operating experiences should be
evaluated by technical support analysts and appropriate actions taken to
improve facility safety and reliability.

FINDINGS: o There are no formal programs instituted to
evaluate operating experience to apply lessons learned to

'acility safety and reliability enhancement.

o Some ad hoc e'valuation programs are in place that do achieve
posi tive results. Examples are:

Results of safety inspections (discrepancies) are
closed only when a work request for corrective action ,~

is written.

Production operations daily well reports and lost
production reports result in correction of
discrepancies to restore operati ons .

Maintenance monthly cost report {variances) indicates
where resolution of recurring maintenance problems
will enhance reliability. Also, a new maintenance
failure analysis proqram (soon to be implemented)
addresses equipment reliability concerns. (See
Section MA.7)

Gas operati ons analyzes trends in hydrogen sulfide and
carbon dioxide concentrations that may cause problems
wi th sales gas, corrosion build-up, and glycol
problems in the process. Secondary effects of the
concentrations could result in safety concerns (leaks,
contamination, etc.). This trending is expected to
result in a corrective action work request in the
future.

Numerous recipients of Analytical Lab data (e.g.,
Environment, Engineering, Operations, etc . ) use these
data tn track and/or verify special interests.

Some evaluations of laboratory reports are used in
project 'planning and implementation on an ad hoc
basis, such as in the corrosion program.

No industry experience/data is used to promote safety
and reliability with the exception of trade and
professional publications (e.g. Oil 4 Gas Journal, Oil
World, etc .).
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o The following actions were reported as examples
of'rogramsthat exist to use lessons learned:

Follow-up on recommendations from Type A, 8, and C

Investigations, fire reports and personal injury
reports

Close out of SAR activities, new SAR activity

UOR tracking and close out

Emergency response team critiques of drills/real time
response

Annual revi ew of Policies, Procedures, and Operati nq
Instructions ))

((
Follow-up to gA audits, safety audit and inspection,
and DOE safety inspections

While these are all valid in-house, on-going activities,
they are not identified or documented as part of a
program to apply lessons learned to improve facili,ty
safety and reliability. Programmatic documentation was
not provided to the team. Operations and Production
Managers were not aware of any formal programs.

CONCERN:

(TS.2-1)
Institutionalized programs are not evident to use 'lessons learned
from experience to improve safety.



PROCUREMENT — TS.3

PERFORMANCE OBJECTIVE: Provisions are established for the control of
purchased material, equipment, and services; for selection of suppliers; and
for--:assessing the adequacy of procurement activities.

/(
FINDINGS: o Procurement practices are described in Policy and Procedures

Manual 718 series and documented in procedures in the Buyers
Guide.

o There is no formal number assigned or document controls
imposed on the Buyers Guide . It is maintained by the

'cquisitions group. (See Section MC.6)

0 'her e are provisions in the Buyers Guide for extensive use
of check lists, documentation and records, and cross-check
of records, authorizations, representations and
certifications. (See Section OS.4)

Suppliers are required to provide reports of their
activities which are inspected and/or monitored by
subcontracts administration and/or quality assurance
personnel.

Three AFE procurement packages, selected at random, were
reviewed for compliance to procedures. These were for
subcontractor work and included pre-award survey check-

listss,

quality plans, and related required data submittal s.
Job sites are inspected by BPOI personnel or their
desiqnated inspection subcontractors for compliance to
contract requirements, and are documented in reports.

Emergency procurements are normally expedited through the
Procurement Operations Center (POC) either by telephone or
radio communications.

CONCERN: None.



ANALYTICAL LABORATORY - TS.4

PERFORMANCE OBJECTIVE: Analytical laboratories are organized to provide
technical support measurements, analyses, calculations and data to facility
organizations requiring this service. They are staffed with trained,

'/

experienced, and qualified persons and operate in accordance witt) documented
procedures. Their operation shall support the facility in a timely and
effective manner. J/

FINDINGS: o Effectiveness of the Analytical Lab activity has never been
independently evaluated. Audits have been performed but
there has been no independent evaluation.

o Acceptance criteria for Natural Gas and Liquid Products are
documented in the contract. Water specifications are in the
Production Operations Manual, Section 15.3 (ci rca 1987).

o The Analytical Lab does not have a copy of the 1987
procedure; i nstead, the laboratory only has a copy of the
I985 Williams Brothers procedure.

o Off-specificati on reports, such as excess moi sture content,
are provided to management by the Lab, but these are never
timely enough to predict operational problems; i nstead, they
determine the magnitude and extent of the existing
specification problem.

o Off-specification reports for natural gas are not capable of
preventing the sales of natural gas, which is sold
continuously, because of the time constraints on completing
analyses . This was a finding of a prior appraisal .

o The laboratory is staffed by personnel wi th appropriate
educational backgrounds and operational experience.

o The lab has no formal training records. Some on-the-job
trai ni ng has been accompli shed; however, they lack
documentation.

o Cali bration of Lab equipment is performed per schedule and
procedures and meets the requirements of (}APPM 22. 12
"Control of Measuring and Test Equipment". Status marking
of lab instruments is very lax except for calibration of
sales meters which are well-marked and identified.

CONCERN:, See MC.5-1.
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RECFIVING INSPECTION — TS.5

PERFORMANCE OBJECTIVE: Provisions are established for, the inspection of
purchased material, equipment, and services in accordance with documented
procedures by trained per'sonnel.

Provisions are established to assure that documented evi dence of the
conformance of material and equipment to procurement requirements is available
at the plant site prior to installation or use.

FINDINGS: o Receiving requirements and procedures are documented in
Operating Instruction 750-101R2 of 11/2/87.

o There is no technical inspection in receiving. Technical
inspections are normally provided by users if technical
requi rements are defined in the procurement document.

o Some contractor inspection is used on a selected basis when

required by specific procurement documents.

o Inspection and test tools,are not used by receivi ng.
Ii

n No formal Material Review Board system exists. The user or
requisitioner signature is the only check on acceptance of
nonconforminq i tems.

CONCERN:

(TS.5-11
No Material Review Board process is used to disposition
nonconforming items and no provisions for independent review of
nonconforming items are provided at Receivinq.

FINDINGS: o The Receivinq Technical Supoort Section appears to be
limited to accounting and/or procedure development.

o Receiving has not had an independent review to evaluate
effectiveness of the operation as requi red by DOE order
5700.6B under the Bechtel contract.

CONCERN: See MC.5-1.

FINDINGS: o No traini ng plan exists per Receiving Operating Instruction
8730-07081, but some limited traini ng records are in
evidence.

CONCERN: See MC.6-1.
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FINDINGS: o Property Identification is in cnmpliance with Operating
Instruction 8750-020R2; however, no markina standards are
identified in the procedures, therefore when materials are
not marked, the potential for issuing incorrect parts is
increased.

o The Warehouse depends on bin markings and computer lists to
verify the identity of materials and components.

CONCERN:

(TS.5-2)
No marking standards are included in Receiving procedures.
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CALIBRATION PROGRAM — TS.6

PERFORMANCE OBJECTIVE: Provisions are made to assure that tools, gages,
instruments, and other measuring and testing devices are properly identified,
controlled, calibrated, and adjusted at specified intervals.

FINDINGS: o There is no formal, site-wide cali bration program at NPR-I
and calibration facilities are minimal . There is no
documented system for recalling equipment requi ring re-
cali bration.

o There are several autonomous calibration activities in which
the equipment to be calibrated is assigned as follows:

Down-hole instruments to Production Operations

Surface instruments to Facilities Maintenance

Analytical Lab. equipment and gas sales meter s to the
Analytical Laboratory

Safety instruments and environmental instruments to the
Safety Department calibration subcontractor

Corrosion instruments are calibrated by the Corrosion
Engineering staff in their office space.

o Standards traceable to the National Bureau of Standards
(NBS) are used by Corrosion Engineering and subcontractors
only.

o No records or justifications are kept for instruments not
requiring calibration. Instruments not requiring
calibration are usually not marked.

o (}A does not have a master list of instruments that should be
cali brated in order to provide for independent verification.
Apparently such lists do not exist.

n Marking of calibrated installed instruments is
inconsistently implemented, except for sales meters, which
are well-marked as to their calibration status.

o Calibration records are informally organized and maintained.
The Corrosion Dept. has a good records system which is
superior to other departmental records.

CONCFRN:

(TS.6-1)
Cali bration activi ties do not meet the requirements of
the OA Manual Section 22. 12 with regard to calibration coverage,
status marking, and proper documentation.



QUALITY ASSURANCF — TS.7

CONTROL OF NONCONFORMING HARDWARE — TS.7.a

PERFORMANCE OBJECTIVE: Provisions are established to control the use or
disposition of nonconformi ng hardware, materials, parts, or components .

FINDINGS: o The Nonconformance Reporting (NCR) System is described in QA

Procedure 22150-002. A note in this procedure indicates that
this system is not intended to duplicate other formal
systems of reporting.

No group or department has implemented the NCR procedure in
its entirety.

LI

Other reporting systems in use are a collection of function-
specific daily logs or incident report forms and sheets such
as the "Open, Short, Damaged" sheet used at receiving.

o Field correctable problems - such as repairable welds — are
noted on weld reports and repaired, but are not reported as
non-conformances.

o There is no central clearing house for gathering non-
conformance data, analyzing it, and using it to identify and
correct problems except on an ad-hoc basis.

CONCERN:

(TS.7-1)

o Incidents are generally closed out by the user and do not
have independent review provisions unless a special
investigation is required.

The Nonconformance Reporting system is not implemented and
systems used do not meet the DOE Order 5700.6B, "Quality
Assurance", for corrective actions.

III-122



INSPECTIONS — TS.7.b

PERFORMANCE OBJECTIVES: Activities affecting quality, including the items
from activities performed, are inspected.

Organizational responsibilities and qualifications are established fo~
individuals or groups performing inspections.

Prerequisites are provided in'written inspection procedures with provisions
for documentinq and evaluatinq inspection results.

FINDINGS: o The Safety Department conducts an inspection program of all
facilities/operations in accordance with tailored check
lists. A minimum of 4 inspections per month are required to
meet superior award fee criteria.

The safety inspection checklists are not designed for in-
depth coverage and therefore find obvious deficiencies only.
Discrepancies must be addressed by a work request in order
to close out the inspection findings. A status checkinq loq
is used by Technical Assurance Management to follow the
findi ngs and recommendations through to completion.

A corrosion i nspection program covers site-wide facilities
and is documented in the Engineering Procedures Manual.

Corrosion coupons are tested in the analytical laboratory.

Non-Destructive Examination (NDE) inspections are conducted
by an i nspection subcontractor in accordance with project
requirements.

The gA department conducts pre-award vendor surveys when
required and audits the vendors on a scheduled basis .

gA also conducts compliance audits of procedures but does
not verify: that procedures are adequate.

There is no receiving inspection capability, except visual
checks for obvious damage. Occasionally, when receipt
inspection is required, it is performed by a subcontractor.
Most frequently, the user/requisitioner must perform his own

receipt inspection. (See Section TS.5)

Materials Control was notified of the nationwide problem of
counterfeit fasteners. Since very few code fasteners are in
use at NPR-1, it was decided not to implement a review
program.
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o Requirements for project inspection are part of the
Authorization For Expenditure (AFE) work package. Failure
tn properly specify requirements for inspections is supposed
to be corrected during the design review process.

o Some difficulty in performi ng self-i nspections has been
encountered in the past through failure to specify detailed
inspector qualification requirements and/or certifications
in a subcontractors work package. Corrective actions on
this matter were developed through the (}A audit process.

o The Procurement and Proper ty Department has implemented a
self-inspection program for compliance to Policies and
Procedures in Procedure 712-005. The Self-Inspection
program is implemented by the gA coordinator.

o Inspector qualifications programs, except for NDE

inspectors, are not in evidence. Much inspection activity
is carried out by qualified subcontractor inspectors.

o There are no provisions in any department for independent
verifications and evaluation of the program effectiveness.

CONCERN: See MC.5-1 and IH.2-2.
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CONTROL OF SPECIAL PROCESSES — TS.'7.c

PERFORMANCE OBJECTIVE: Provisions are established to assure the acceptability
of special processes such as welding, heat treating, nondestructive testing,
and chemical cleaning, and that special processes are performed by qualified
personnel using oualified procedures and equipment.

FINDINGS: o Special processes most frequently used at NPR-I include
welding, radiographic testing (RT), ultrasonic testing (UT)
and dye penetrant testing (PT).

Control of Non-Destructive Testing (NDT) activities is in
accordance with Construction Procedure 1620-006.

The designated lead inspector in the Construction Unit
maintains all records of certifications of BPOI inspection
personnel and certifies all welders.

Each individual welder must pass a documented test and his
work is certified by a qualified and certified inspector.

Certifications are withdrawn from welders who have frequent
rejects by removi nq their qualification cards .

,,0

Certifications of subcontract inspectors are part of the
procurement package.

Radiography and welding standards and procedures are
documented in Operating Instructions (OI) 11620-003 andr-
004.

Soil testing and pressure testing work i s al 1 currently
subcontracted to qualified vendors. Procedures are in place
to: govern these activities in OI 81620-001 and 1620-005.

Corrosion program records are controlled in a manner similar
to those for other'DT operations'.

There are no provisions for authorized inspectors siqnature
on ultrasonic test (UT) results sheets, Form 1350-005
Attachment 22. These records do not contain inspector
identification. There are provisions for signature on

Inspection Report 1350-005 Attachment 31, however.

CONCERN: None.
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SUPPLIEP 'CONTROL — TS.7.d

PERFORMANCE OBJECTIVE: Provisions are established for the control and

selection of suppliers and for assessing supplier adequacy and quality.

FINDINGS: o Suppliers are selected and controlled through a series of
procurement document reviews, pre-award surveys, audits, and

review of supplier performance.

A majority of on-site work is conducted by subcontractors
who are reviewed for technic~~1, safety and quality assurance
qualifications.

Recor ds of qualified vendor s are maintai ned.

Subcontractor personnel responsible for accidents or
incidents are penalized by banning them from further work on

the site for a period appropriate to the nature of the
incident. Subcontractor organizations have not had similar
sanctions imposed for poor safety records. (See Section
OS.2)

A vendor rating system is utilized and vendors are provided
with a safety requirements manual and guality Assurance
Program requirements per Specification No. EH-A-I086.

The gA department maintains a file of acceptable vendor (}A

programs.

Spot checks of more than a dozen frequently used
subcontractors i ndicate that supplier control procedures are
implemented and are apparently effective.

CONCERN: None.
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IDENTIFICATION AND CONTROL OF HARDWARE/MATERIAL >
— TS.7.e

PERFORMANCE OBJECTIVE: Provisions are established to identify and control
hardware, material s, parts, and components as well as to assure that
incorrect/defective items are not used.

FINDINGS: o Identification and control of hardware and materials is
documented in the 730,740,750, and 760 series of operating
instructions.

o The Materials Control Organization has concentrated on
Inventory Reductions and eliminating duplicate stock items
in the past year.

n Adequate facilities are provided for handling, storage and
safeguarding of sensitive, hazardous, and/or unacceptable
material, but flammable material storage cabinets in the
warehouse are not qrounded. (See Section FP.6)

o Very few items wi th limited shelf life are stocked at NPR-I.
Shelf-life i tems handled, such as paint, do not require
detailed tracking systems because they are used immediately.

o Tracking systems are sufficiently cross-referenced to locate
and identify materials and components.

o Engineered items depend on the user for verification of
adequacy and acceptance.

o BPOI has no marking and tagging procedures for materials
because no marking standards are contained in procedures.
Marking and taggi ng of Over, Short, or Damaged items is
acceptable.

CONCERN: See TS.5-2 and IH.6-1.

III-127



H. MANAGEMENT CONTROL

The BPOI organizational structure is clearly defined. A technical assurance
organization has been staffed with some qualified individuals to overview
activities associated with safety, health, environment and quality assurance.
The technical assurance staff has more than doubled since BPOI assumed
operati ng responsibi li ty . However, within BPOI, some key technical skills are
still missing or weak, such as reliability engi neeri ng, hazardous material
handling, transportation safety, OSHA oversight, and emergency response.

Stringent qualifications do not exi st for new hi res for operations and
maintenance . On-the-job trai ni ng and some formal trai ni ng is provided.
Training standards do not uniformly exi st, much trai ning is not being
controlled, training records do not document performance and are not being
coordinated, nor have the analyses of safety occurrences been used to help
design training programs.

Corporate support to safety i ssues is evi dent based on several activi ties,
including numerous communications and written policies and procedures;
establi shment <~f quantifi ed safety objectives against which trends are
analyzed; and=initiation of a new procedure (in August) that requi res an
i ntensi ve and escalating 'level of management involvement in the review of
acci dents and development of corrective actions. Although accident statistics
are provided to top management for review, this information does not identify
high risk areas wi thi n BPOI departments.

Authorization and project funding is a complex activity that requi res a
consensus be developed to support any single project. This process tends to
inhibit the correction of recognized safety problems . DOE/NPRC has the
authori ty to act unilaterally on projects, but such action was not evident
wi th regard to proposed projects in the past. For example, fi re protection
measures, pressure vessel testing, asbestos removal, and gas plant flooring
changes have not been agressively pursued.

Document control systems have been established to assure that procedures,
instructions and drawings are keot up to date . However, thei r application to
several guidance documents is not consistent and a number of important manuals
could not be verified as the latest approved versions.

Facility activities are assessed, but the technical assurance staff is not
spending sufficient time in onsi te audi ts and inspections which would provide
i ndependent verificati on of NPR-I program effectiveness.

III lp8



A positive saf ty culture has not yet uniformly filtered through the
organization from management to field personnel. Safety policies have been
established to improve safety consciousness within BPOI, however,
implementation of these policies are dependent upon the personal commitment of
individual supervisors and are inconsistent. Management has been inattentive
to specific safety actions and interactions which would promote improvements
to the BPOI safety culture, routine participation of supervisors in work unit
safety meetins, focus on transportation safety, development of an effective
emergency preparedness program, and aggressive fol,low-up on safety
recommendations and corrective actions.
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SITE ORGANIZATION AND ADMINISTRATION — MC.1

PERFORMANCE OBJECTIVE: Management should organize and administer the
operation to provide for effective implementation of site activities relating
to safety, health and quality assurance.

FINDINGS: o The BPOI organizational structure is clearly defined with
each of the operating activities organized along major
functional lines. Independent technical assurance and audit
organizations are responsible for overview, audit, and
verification to assure BPOI management that the operating
activities are performing satisfactorily with regard to
safety, health and quali ty assurance.

o BPOI has identified numerous safety problems that have been
recommended for funding. Some safety problems have been
fixed; for example, the replacement of corroded high
pressure pipe lines. All current projects are prioritized
as a part of the annual budget cycle.

o As a project moves from planning to implementation, it
receives an identification number and an initial AFE

(Authorization for Expenditure) number. The AFE is formally
reviewed by the operating committee. Projects that require
Unit funding must be approved by both the Government and the
Chevron member of the Operating Committee. Even if
approved, any project including a safety related one, is
subject to later review and modification and/or cancellation
if unanticipated events require funding and preempt its
pri ori ty.

This process requires that a consensus be developed between
the owners (DOE and Chevron) and the operator (BPOI) to
support any single project. Several safety projects have
been approved for funding but have been overcome by
subsequent events and ei ther cancelled and/or postponed due

to lack of consensus.

The Safety Analysis Review (SAR I) of the 35R Gas Plant,
completed on March 31, 1986, noted some deficiencies
concerning the seismic design. In this regard, BPOI has
recommended four projects for study and installation. CUSA

posi tion is that the plant was built in the early 1950's and

that the current sei smi c design cri teria do not apply.
Furthermore, CUSA believe that the facilities to be
adequate. DOE/NPRC has not yet taken a posi tion.

CONCERN:

(MC. 1-1)
The consensus process used to develop and implement budget
at NPR-I inhibits the identification, analysis and
correction of safety issues.



F I NDI NGS: o Staffing of the technical assurance organization has about
doubled since BPOI assumed operating responsibility for NPR-L.
A core professional staff related to safety, quality
assurance, and environment currently exist to suppor t these
activities. These are support staffs and the line managers
have primary responsibility for the safety, health and
quality performance of their operations.

The safety and health policy to be followed at NPR-1 is
defined in Policy and Procedures Series 12, Rev. 6, June 14,
1988. The policy contains the corporate commitment to
safety by Bechtel Group, Inc., and that of the General
Manager, BPOI.

The BPOI guali ty Program is defined in Policy and Procedures
Series 22, Rev. 4, April 14, 1988, and meets the
requirements of DOE 5700.6B. Furthermore, quality assurance
requi rements specific to NPR-1 and based on the 18 elements
of ANSI/ASME N0A-I are provided in these procedures.

Performance appraisals emphasize quality assurance and
safety as critical elements i n the appraisal.

The Comprehensive Maintenance Plan (PPM 1150-000) shows that
failure analysis and cost investigation are to be performed
by a reliability engineer, but this discipline is not
currently available at NPR-1.

guali ty ioordi nators have been assigned for all departments
to act as the primary contacts on quality matters for thei r
departments. A proposal for a Unit Procedure governing the
activities of the quality coordinators was prepared and
submitted for consideration in 1987. The proposed
procedure to formally define the responsibilities of the
quality conrdi nators has not yet been approved.

CONCERN: None.



MANAGEMENT OBJECTIVES — MC.2

PERFORMANCE OBJECTIVE: Facility management objectives should ensure
commitment to safe operation, including enforcement of work practices and

procedures.

F I ND INGS: o BPOI corporate management has continued to express its
commitment to safe operations at NPR-1. In a letter to all
BPOI employees dated August 1, 1985, D. A. Greenberg stated
that "There is one area which has received much attention,
and which wi 1 1 be a high priori ty item — Safety . (}ui te
frankly, the safety record here at Elk Hills is
unacceptable."

o To monitor safety performance, BPOI has established
quantified safety objectives. The 1988 targets and
performance to date for BPOI and subcontractor employees
are:

BPOI
EMPLOYEES

TARGET ACTUAL*

SUBCONTRACTOR

EMPLOYEES
TARGET ACTUAL*

LOST WORKDAYS

TOTAL RECORDABLE CASES
LOST WORKDAY CASES

23.22 15.78 28.70 49.90
3.63 2.93 4.36 8.99
1.43 1.13 2.52 4.76

*Actual data thr ough August 1988.

Progress against each target is monitored and reported
monthly; monthly data is plotted to establish longer term
trends. Sa fety trends are routinely reviewed by BPOI and DOE

management at least one time per month, or at a special safety
meeting that may be called.

Accident incident rates gradually fell from January through
May 1988. However, in June 1988, the frequency of accidents
increased and have continued to increase throughout the year.

Accident frequency data is compiled by the
Safety/Health/Security Group. Safety statistics are available
at the department level, but specific objectives are not
established at the department level. The team compared the
safety performance of the NPR-1 unit operator with comparable
accident statistics compiled by the American Petroleum
Institute. The average result's over the six-year period 1982
through 1987 and the CY88 data through August 1988 are as
follows:

111-132



TOTAL RECORDABLE CASES
ACCIDENT INCIDENT RATE*

NPR-1 API NPR-I
1982-87 1982-87 CY88

LOST WORK DAYS

SEVERITY RATE
NPR-1 API NPR-1

1982-87 1982-87 CY88

DRILLING
PRODUCTION

PROCESSING
ENGR & SVCS

8.90 16.79 13.04
4.31 2.79 6.92
4.81 3.82 7.63
2.11 1.35 0.99

55.74 168.50
42.91 20.40
29.88 20.23
5.76 15.86

69.13
47.05
10.56
16.57

COMBINED 3.89 2.99 5.38
*Injury/illness per 200,000 manhours

25.76 22.03 29.67

The data show clearly that the highest accident frequencies
and severity rates are associated with drilling. However, the
drilling accident incident and severity rate at NPR-1 are
significantly lower than the API reported accident frequency.

Management of the drilling and workover program was critically
examined by the appraisal team to better understand what is
being done differently by that department. Drilling is
largely conducted under contract; 18 BPOI employees and 258
subcontract employees are associated wi th drilling. Drilling
represents 3 percent of the BPOI manhours and 39 percent of
the contractor manhours expended at Elk Hills through June
1988.

Key elements associated wi th management of drilling include

1. Formal inspection of the drilling or wor kover rig is
made by the Contract Technical Representative (CTRL each
time the rig is moved to a new location wi th changes
made as needed to start each job with satisfactory
equipment.

Formal review of the subcontractor performance and
di rect feedback to the subcontractor on his work
performance are made by the CTR. Frequently, these
reviews result in credits against invoices for work that
was not satisfactorily performed. The quality of
personnel is also assessed and any unsatisfactory
employee performance is discussed with the subcontractor
for correction.

3. Each drilling accident is tabulated and the data
analyzed over a several year period. +Trends in the
accident rate and type are assessed.

4. Weekly tailgate meetings are held to discuss safety and
other issues.
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Accidents that occurred during a specific month are
described on paper. The Contract Technical
Representative takes the paper to each rig and discusses
each accident and ways to avoid that problem in the
future. Each individual working on the rig (all three
shifts) sign the monthly accident description report as
evidence of this feedback.

6. Formal safety training is provided to each of the BPOI
employees. The subcontractors provide training of their
employees.

CONCERN:

(MC.2-1)

FINDINGS:

7 . The daily drilling report contains a safety category
wi th notes concerning accidents or trai ning conducted.
Monthly reports are compiled and submi tted for formal
review by BPOI and DOE management.

.
~(''

Rigorous evaluation of the causes',.!o~f injuries are not undertaken
to target depar tment-speci fic sol.(it;,i ons,'ncl uding training.

o Vehicular traffic accidents have increased significantly since
1985:

YEAR

T98F
1983
1984
1985
1986
1987
1988

VEHICULAR ACCIDENTS
PER MILLION MILES

7.60
5.64
6.60
.6.32
8.45

12.77
10.96

COST PER
1000 MILES

$14.19
5.46

11.62
9.45
5.90

11.31
30.75*

* Unit operator $5.76; subcontractors $69.10

o Specific acci dent reduction targets have been proposed for
combined traffic accidents for CY 89, i .e., number of
accidents per million miles driven at 10.0 and cost of damage
loss per 1000 miles driven at $10.00. In addi tion, the draft
Annual Operating Plan for FY 89 proposes that injury/traffic
reduction goals be assigned to each of the departments.

CONCERN:

(MC.2-2)
Vehicular accidents are too high by historical standards.
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CORPORATE SUPPORT - MC.3

PERFORMANCE OBJECTIVE: There should be evidence of corporate interest and
support for safe operations.

FINDINGS: o BPOI corporate policy clearly demands adherence to safety
rules and regulations. The corporate policy of "we believe i n

safety" i s reinforced i n numerous documents and trai ni ng aids
distributed and used at NPR-1.

There is an effective chain o 'ommunications in both
directions between corporate and facility management. For
example, the President of BPOI Petroleum Operations, Inc.
receives monthly reports on the operations of NPR-1, including
safety . He also reviews summary accident stati stics for 1986,
1987, and 1988 (year to date). To provide a perspective, the
data are compared to the latest available safety data of the
Bureau of Labor Statistics.

BPOI top corporate management has reviewed serious accidents
in detail, including alternative ways that a specific accident
may have been prevented.

Timely and effective action is taken to rev',ew all preventable
accidents. The review process is documented in the August 16,
1988 safety and health policy and procedures manual. All
preventable accidents are reviewed by management. Repeat
violations escalate the level of management review. The
General Manager is required to review the facts surrounding
accidents and corrective measures taken to prevent future
occurrences when a department experiences two or more
avoidable accidents in one month. The General Manager has
personally reviewed several cases in accordance with this
procedure.

CONCERN: None.



SAFETY CULTURE — MC.4

PERFORMANCE OBJECTIVE: An established safety culture should govern the actions
and i nteractions of all individuals: and organizati on involved in plant
operations.

FINDINGS: o ()uantified safety objectives have been established and safety
trends moni tored monthly. An acci dent review policy was

established that requires top management involvement.

o Policies have been established that are designed to create a
positive environment of safety consciousness.

o A Technical Assurance Department was established and staffed
to develop and implement quality, safety, industrial hygiene
and fire protection programs.

o Safety policies are being implemented in a non-uniform manner

among the work force. Those indi vidual supervisors with a

sense of personal commi tment in safety matters have modified
thei r day-to-day procedures to improve the safety aspects of
thei r jobs. On the other hand, those without this personal
commi tment have not changed their ways

o Although heal th and safety information is disseminated through
a series of Bulletins, their distribution is less than
adequate. Some operations had never seen them. (See Section
OP. I)

o While BPOI supervisors routinely attend some work unit safety
meetings in the field, there is no formal program in place
encouraging managers above the superintendent level to attend
any of these meetings. (See Section OS.3)

o The considerable efforts by BPOI to upgrade the Technical
Assurance policies and standards at NPR-I are partially
negated by the inadequate field inspections and policy
enforcement performed by the line supervisors to assure
compliance. Further, oversight of field operations is limited
by the high ratio of administrative to field functions. (See
Section IH.2)

0 There is no BPOI policy for the transportation and shi pping
function at NPR-1. The responsibility is not assigned, and
the Safety/Health/Security staff is untrained in motor carrier
and hazardous material transportation safety. This lack of
focus has resulted in a fragmented program wi th the
transportation of hazardous wastes adequately covered and the
transportati on of other hazardous materials hardly addressed.
(See Section ST.1)



o In addressing major safety projects not approved by the
operating committee, BPOI must either defer the projects or
find alternate means to work around the safety problems.

o BPOI management has not made a full commitment to support an
effective emergency preparedness program: personnel lack
proper training, back shifts are inadequately covered,
emergency alarms are inconsistent, radio communications're
inadequate, equi pment inventory control is incomplete,
notification procedures are too time-consuming and the plan
itself does not meet DOE Orders (See Section PP.2).
Directions to limit the program, to the extent that DOE orders
are not met, often came directly from DOE/NPRC. (See Section
pp.5)

o An explosion in 1981 occurred in the LTS-I gas plant basement
scattering steel plates throughout the operating floor. A
recommendation was made to replace these plates with light
grating for ventilation purposes and to mitigate the
possibili ty of injury in the event that such explosion
occurred agai n. The cost to make the change was estimated at
%30K. The request was refused. (See Section FP.5)

o Contrary to the practices of most major oil companies, NPR-I
does not requi re the use of safety shoes despite the high risk
of foot injuries.(See Section OS.3). Although DOE/NPRC
indicates that foot protection has been provided where deemed
necessary or required, the prevailing impression at NPR-I was
expressed as "...ifwe required them (safety shoes) we would
have to provide them and that would cost money ."

o The non-destructive testing of 80 pressure vessels (most are
in the gas plants) has been delayed because the removal of the
asbestos has been deferred one year from FY89 to FY90. This
results in the current operation of the gas plants under
conditions of uncertainty . ( See Concern OS. 5-1)

o A positive safety culture is beginning to emerge at NPR-1.
However, the written policies and procedures developed by
management have not been uniformly applied throughout the
organi zation at the working level., Regarding safety, the top
and the bottom of the organization"are not yet connected.
Thus, a safety culture does not now govern the actions and
interactions of all individuals and organizations involved in
the operation of NPR-1.

CONCERN:

(MC.4-1)
A satisfactory safety culture is not evident throughout
the NPR-I site.
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MANAGEMENT ASSESSMENT — MC.5

PERFORMANCE OBJECTIVE: Management and supervisory personnel should monitor and

assess facility activities to improve performance in all aspects of the
operation.

FINDINGS: o The technical assurance specialists are performing mostly
administrative duties compiling safety data sheets, reporting
against Federal standards and California requirements
(Proposition 65), and satisfying various compliance needs.
Any remaining time is used for mandated audits and
inspections, walkthroughs, and visual/exposure monitor ing.
(These include safety analysis reviews, (}A audits, safety
audits,and internal audits.) Nevertheless, many required
inspections cannot or have not been made (see Sections IH.2,
ST.3, OP. 1, OS.2, and MA.2). Formal verifications have not
been made to determine the effectiveness of field inspections
and policy enforcement activities of line supervisors who have
the responsibility to assure compliance wi th quality, safety
and health protection.

o No formal independent reviews have been conducted to evaluate
the effectiveness of the BPOI environment, health, safety, and

quality programs.

CONCERN:

(MC.5-1)
Management is not providi ng for formal independent verifications
or evaluations to determine the effectiveness of the Environment,
Safety and Health Program in accordance with DOE Order 5482. 1B and
other DOE 5480 series orders.

FINDINGS: o To illustrate some problems associated with Management
Assessment, the team reviewed an Investigation Report (Class
C) which followed an incident at the Low Temperature
Separation (LTS-I) facility on June 10, 1988, and was

completed in August 1988. The corrective action letter of
Sept. 16, 1988, issued by the BPOI Vice President and General
Manager was also reviewed. Both documents raised unanswered
questions.

The LTS Vessel in question is not identified by an as-
built drawing number.

There are a number of these vessels in LTS-I and LTS-2,
which were apparently not checked for similar problems.

Failure analysis of a sample bolt indicated a wrong bolt
was used but there is no indication that the correct
bolts were installed initially nor are there records of
when maintenance or operations may have replaced those
bolts.



Corrective actions do not indicate a schedule for
completion.

In correcting the immedi ate problem, the report does not
indicate if studs on other vessels were checked for
damage . Documentation could not be provided to the
appraisal team to show whether or not such action was
taken . It was later determined that like studs on the
boot of LTS-2 were replaced. No other studs were
examined because of insulation covering.

An Authorization For Expenditure (AFE) has been
prepared, but there is no indication how long it may
take to implement the recommended programs or whether
any of them will be approved.

There was no OA representation on the investigation
team.

CONCERN:

(MC.5-2)
The incident investigation and reporting system is not thorough,
based on the revi ew of the LTS-1 incident report, and it is
suspected that there is an unreviewed safety issue on the use of
wrong bolts in other areas.

FINDINGS: o Unusual events are routinely reported in compliance with DOE

5000.3 and DOE 5484.1. Policy and Procedure 22200-001, Rev.
0, August 22, 1986, "Unusual Occurrence Reporting System"
provides overall guidance regarding UORs. Policy and
Procedure 1210-006, Rev. 1, February 16, 1988, "Notification,
Investigation and Reporting of Occurrences" provides detailed
guidance regarding safety and health reports and includes
Types A, B and C accidents, unusual occurrences and OSHA

incidents.

o All injuries are reportable and are recorded on either the
supervisor's Report of Accident" or the "Injury Reporting
Slip" depending upon severity. Guidance is provided in PPM

1270-001, Rev. 1, February 22, 198, "First Aid/Medical
Trea tment. "

o An initial UOR is required to be submitted to the Director,"
NPRC within 72 hours of the event (PPM 1210-006).

o The examples of unusual events listed in DOE 5000.3 are used
by Director, NPRC to provide a generalized definition of
typical occurrences which are expected to be reported by BPOI.
PPM 22200-001 provides more specific examples of reportable
unusual occurrences which include: procedural or material
problems in the operation of equipment and facilities,
drilling production operating anomalies, unexpected project
setbacks, deviations, fabrication or assembly errors,
compilation of i nformation on defective equi pment, etc.
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The NPR-1 UOR system is one of the contractually required data
bases (originally intended to be consolidated and designated
the discrepancy data base) which are to be used to identify
trends.

The number of UORs received annually (an average of 33/year)
is similar to other DOE installations. However, recent
correspondence between the Director NPRC and BPOI,(Subject:
Unusual Occurrence Reports dated June 30, 1988) show that at
least three reports were not received in a timely manner,
actually more than six weeks late. More recently, the team
observed two unusual occurrences during an orientation tour of
NPR-1 on September 14, 1988. Both of these events have been
reported as UORs.

It is common practice at NPR-1 for DOE managers to be aware of
candidate occurrences for the UOR system. Follow-up actions
by BPOI have been requested when delinquencies were noted.
The UOR system is a consideration in the Cost Plus Award Fee
evaluation.

CONCERN: None.
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PERSONNEL PLANNING AND QUALIFICATION — MC.6

PERFORMANCE OBJECTIVE: Personnel programs should ensure that positions are
filled by highly qualified individuals.

FINDINGS: o A Technical Assurance Department has been established to
develop and implement quality, safety/health, and loss contro1
programs. The staff size has more than doubled since Bechtel
assumed operating

responsibility�
. Appropriate job

qualification requi rements have been established and qualified
personnel recruited for management positions that affect the
safety/health, quality, and loss control programs. Despite
this progress, the team has observed that several key
disciplines are missing or weak wi thin BPOI, such as:
reliability engi neeri ng, hazardous material handling,
transportation safety, OSHA oversight, and emerqency response.

A pool of experienced oil and gas operators is limited due to
the downturn in the petroleum industry. Recruitment of the
most desirable workers at Elk Hills has been difficult due to
competition for such employees from new industries locating in
the Bakersfield area such as Frito-Lay. Rumors associated
with the sale of Elk Hills provide additional uncertainties
for the younger emp1oyee seeking longer term job security.

Vocational/Technical training for oil and gas industry
positions has been reduced due to lower demand for these
positions by private industry coupled with the withdrawal of
"votechnical" funding by the private sector.

Stringent qualifications do not exist for new hires for
operations and maintenance.

0 On-the-job'raining is provided to upgrade!~the skills of the
work force, including a requirement for some operators to
accumulate API course credits as a prerequisite for
advancement. There is no evidence to show that safety
incidents have been analyzed at the department level in
sufficient detail to prescribe training that may be effective
at reducing safety incidence.

Training is a decentralized function wi thin the various
departments responsible for their own programs. However, no
overall traini ng policy and procedures, including standards,
are established. No gui deli nes are provided for developing
the programs, from lesson plans to examinations gradi ng and
required record keeping.



o The element of coordinating training efforts which are
conducted in several areas (such as general indoctrination
training for new employees) is lacking. To get the
comprehensive record of what any given employee has received,
requi res input from several departments.

o Because of the lack of centralized training records, the
administration of programs with regard to documenting
completion of a phase, such as initial training or annual

requalification, cannot be controlled.

o (}uali ty assurance trends on a year-to-year basis have been

completed to spot program deficiencies. Lack of training to
procedures and operating instructions has shown a dramatic
increase as a reason for failure; all other failure codes show

a positive trend.

o The appraisal team found that training was not provided or was

less than adequate to support safety, health, security or
quali ty goal. (see Sections ST.3, PP. 1, OS.2, OP.5, MA.2, IH.6
and TS.2).

o At NPR-1, about 50 percent of the work force i s composed of
subcontractors. The BPOI Contract Technical Representatives
(CTR) are responsible for moni tori ng subcontractor
performance . This moni tori ng is dependent on subjective
judgments by the CTR's and evaluation of subcontractor's job
performance is not consistent.

CONCERN:

(MC. 6-1)
No control mechanism exi sts to ensure that all persons who requi re
training receive both ini tial training and periodic retraining to
proper standards and that records are established to document

traini ng completion and

quality�

.
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DOCUMENT CONTROL — MC.7

PERFORMANCE OBJECTIVE: Document control systems should provide correct, readily
accessible information to support facili ty requirements.

FINDINGS: o Document control systems have been established and are
addressed in Unit Policy and Procedures or i n Departmental
Operating Instructions. Specific documents are being
controlled such as: the Policy and Procedures; Operating
Instructions; revisions to Gas Plant Operating Manuals;
engineering documents produced by Facility Engineering, their
vendors and subcontractors; procurement documents; and field
changes by subcontractors under fixed price subcontracts.

o Procedures for the preparation, review, approval and issuance
of NPR-1 documents are covered in Policy and Procedures Series
1. Drafts of Policy and Procedures will receive appropriate
quality and safety reviews, but PPM 110-001 Departmental
Operating Instructions do not require such reviews. Recently
several departments have proposed converting existing
department-specific Policies and Procedures to less controlled
Operating Instructions.

CONCERN:

(MC. 7-1)

o Operating Instructions provide department-speci fic and
detailed step-by-step guidance for hazardous activities of the
drilling, production, gas operations and maintenance
departments.

The present review process described in PPM 110-001 (Series 1)
for the preparation, review, approval and issuance of Operating
Instructions does not assure appropriate quality and safety reviews.

FINDINGS: o Master lists are available that identify current revisions of
procedures, instructions, specifications, drawings, site plans
and geologic maps. The lists are maintained in computer data
files and are updated in a timely manner.

Operators and maintenance personnel are not always provided
with up-to-date controlled drawings and documents for use in
performing their work. (See Sections MA.2 and OP.2)

The appraisal team also found instances where the guidance
documents being used could not be identified or verified as
the latest approved versions. These included: Emergency
Preparedness Plan, Security Handbook, Procurement Operations
Center Desk Procedure, Emergency Response Team Roster (see
Section PP.2); Buyers Guide (see Section TS.3); Analytical Lab
Procedures (see Section TS.4); Gas Operators Progression Book
(see Section ST.1); and the Authorization for Expenditure
Manual. (See Section TS.1)



CONCERN:

(MC.7-2)
All documents that should be controlled to prevent use of
out-of-date or unauthorized manuals, books, papers and drawings are
not identified, maintained, revised and distributed.

FINDINGS:

CONCERN:
(MC.7-3)'

"Red-lined" drawi ngs, which show the "as-built" condition,
exist upon completion of subcontract work. These drawings are
reviewed by facili ties engineering and then sent to drafting
for incorporation on the Mylar ori ginals. The current backlog
for revising the originals is approximately nine months.
During this backlog period, project engineers requiring these
drawings will get copies which do not reflect the as-built
condition. (See Section MA.2)

An effective system does not exist to identify pendi ng
revisions in the drawing and documentation lists prior to formal
revisions.
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ATTACHMENT I

System for Categorizing Concerns

A. Each concern contained in this report has been categorized for
SERIOUSNESS by the following criteria:

CATEGORY I: Addresses a situation for which a clear and present danger
exi sts to workers of members or the public . A concern i n this category
is to be immediately conveyed to the managers of the facility for
action. At this point, consideration shall be given to whether a "clear
and,present danger" exists such that the facility shutdown authority of
the Assistant Secretary (EH-I) should be exercised. If so, the
Assistant Secretary or his designee i s informed immediately.

CATEGORY II: Addresses a significant ri sk (but does not involve a
situation for which a clear and present danqer exists to workers or
members of the public) or substantial noncompliance with DOE orders. A

concern in this category is to he conveyed to the manager of the
facility no later than the appraisal closeout meeting for immediate
attention. Category II concerns have a significance and urgency such
that the necessary field response should not be delayed until the
preparation of a final report and the routine development of an action
plan. Any issues surrounding the concern or the sugqested response
should be addressed during the appraisal or immediately thereafter.
Aqai n, consideration should be given to whether facility shutdown is
warranted under the circumstance.

CATEGORY III: Addresses significant noncompliance with DOE Orders, or
suggests significant improvements in the margin of safety, but is not of
sufficient urgency to require immediate attention.

Each concern made has also been characterized by the POTENTIAL HAZARD

CONSIDERATIONS of the issues addressedIIor by the sianificance of its
COMPLIANCE CONSIDERATIONS. Some concerns have been characterized in
more than one of these groups when applicable. The criteria used are:

POTENTIAL HAZARD CONSIDERATIONS

Level 1. Has the potential for causing a severe injury or fatality,
potentially fatal occupational illness, or loss of the
facility.

,1 evel Z. Has the potential for causing minor injury, minor
occupational illness, major property dal'ilage, or has the
potential for resulting in or contributing to unnecessary
exposure to radiation or toxic substances.

Level 3. Has little potential for threatening safety, health, or
property.



COMPL I ANCE CONSIDERATIONS

Level 1. Does not comply with mandatory DOE requirements (DOE
Orders), prescribed policies and standards, and documented
accepted practice (the latter is a professional judqment
based on the acceptance and applicability of national
consensus standards not prescribed by DOE requirements).

Leve1 2. Does not comply with recommended DOE reference, standards,
guidance, nr with good practice (as derived from industry
experience, but not based on nationa1 consensus standards).

Level 3. Has little or no comp'.iance considerations. Such concerns
are based on professional judgment in ) .rsuit of excellence
in design or practice (i .e ~ , these are improvements for
their own sake -- not deficiency-driven).
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ATTACHMENT II

Categorization and Tabulation of Concerns

Using the cri teria i n Attachment I, all of the concerns have been categorized
as Category III for seriousness except for Concerns PP. 1-2, PP.4-1, PP.5-2,
and ST.6-2, which were designated as Category II for seriousness. PP. 1-2 is
concerned with the availability of trained personnel to oversee immediate
action during emergencies, PP.4-1 addresses the inconsistencies of emergency
alarms, and PP .5-2 is concerned wi th the excess i ve time for noti ficati on of
emergency responders. The contractor is developing action plans to respond to
these concerns. ST.6-2 is a concern related to a conclusion that BPOI is not
i n compliance wi th the Department's Order 5480. 3, "Safety Requirements for
Packaging and Transportation of Hazardous Materials, Hazardous Substances, and
Hazardous Wastes", and is unwittingly commi tti ng numerous violations of 49CFR
and California state transportation regulations. The contractor subsequently
termi nated off-si te shi pments usi ng the cylinders in question and has started
a testi ng program for cylinders. Broader concerns wi th respect to DOE Order
5480.3 and 49CFR wi 11 be studied and appropriate policies and procedures
developed.

The concerns were also characterized by relative haza, d and compliance
considerations. Attachment II.A summarizes the characterization. All of the
concerns are tabulated i n Attachment II.B., wi thout thei r supporting basis.
The user i s cautioned that to under stand the full i ntent of any concern, it i s
necessary to read its basis i n Section III.
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Concern
Number

PP.1-1
* PP.1-2

PP.2-1
PP.3-1

* PP.4-1
PP.4-2
PP.4-3
PP.5-1

* PP.5-2

OS.2-1
OS.2-2
OS.2-3
OS.3-1
OS.4-1
OS.5-1
OS.5-2
OS.5-3
OS.5-4
OS.6-1

IH.2-1
IH.2-2
IH.2-3
IH.2-4
IH.5-1
IH.5-2
IH.5-3
IH.6-1
IH. 7-1
IH.7-2

FP.1-1
FP.3-1
FP.4-1
FP.5-1,
FP.6-1
FP.6-2
FP.7-1
FP.7-2

ST.3-1
S'T. 5-1
ST.6-1

* ST.6-2

OP.1-1
OP.1-2
OP.3-1

II. A. CATEGORIZATION OF CONCERNS

Potenti al Compliance
Hazard Level Level

1

2
2
2

2

2

2 <J

1
3
2
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II. A. CATEGORIZATION OF CONCERNS

Concern
Nuaber

MA. 1-1
MA.1-2
MA.3-1
MA.7-1

TS.1-1
TS.2-1
TS.5-1
TS.5-2
TS.6-1
TS.7-1

MC.1-1
MC.2-1
MC.2-2
MC.4-1
MC.5-1
MC.5-2
MC.6-1
MC.7-1
MC.7-2
MC.7-3

*Category II

Potenti al
Hazard Level

Coop 1 i ance
Level
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II. B. TABULATION OF CONCERNS

A. Public Protection

CONCERN:

(PP. 1-1)
I I I/H3/Cl

Safety Analysis Reports for the NPR-1 facilities do not
define potential credible accidents or their consequences to
provide a basi s for emergency planning as required by DOE Orders.

CONCERN:

(PP. 1-2)
I I/Hl/Cl

No sy's tem is established to ensure that personnel trained in
emergency preparedness will be available to oversee immediate
action and manage emergencies on backshifts, weekends, and
holidays.

CONCERN:

(PP.2-1)
III/Hl/Cl

The Emergency Preparedness Plan is inadequate tn support the
emergency preparedness proqram. Further, the plan does not
contain all the required elements of the DOE 5500 series of
Orders.

CONCERN:

(PP.3-1)
I I I /Hl/C 1

The emergency response drill and exercise program is not fu'.ly
effective in presenting meaningful si tuations from which
deficiencies and weaknesses can be identified and corrected.

CONCERN:
(PP.4-1)
I I/Hl/Cl

Emergency alarms for warning, prot ".ting and evacuatinq personnel
are not provided consistently at the NPR-1 site.

CONCERN:

(~P.4-2)
I I I/Hl/Cl

Radio communications systems are not adequate to support
support emergency response at NPR-1.

CONCERN:

(PP.4-3)
I I I /H 1/C 1

The system for emergency equipment inventory control at NPR-1 does
ensure that emergency equipment is maintained in a state of
readiness.

CONCERN:
,-. (PP. 5-1)

III/H3/Cl

Event classifications and reportinq for accidents are not
consistent with DOE orders; also, classification and protective
action guidelines are not provided.

CONCERN:

(PP ~ 5-2)
I I /Hl/C 1

The system in use for notification of emergency responders at
NPR-1 takes excessive time.

Personnel Protection

CONCERN:

(OS.2-1)
III/H2/C3

Although subcontractor safety performance data is obtained in bid
solicitations and is available from evaluation reports, it is not
bei ng used ei ther as part of the procurement criteria for awarding
work, or as part of the criteria for terminating a contract.
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CONCERN:

(OS.2-2I
III/H2/C3

Oversight of subcontractor safety performance is deficient because
Contract Technical Representatives are no+ provided sufficient
safe+y terai i ng tn enable them tn meet technical moni tori ng

responsibilities.

CONCERN:

(OS.2-3)
III/H3/C2

CONCERN:

(OS.3-1)
III/H2/C1

CONCERN:

(OS.4-1)
III/H2/C3

CONCERN:

(OS.5-1)
I I I /H1/C2

CONCERN:

(OS.5-2)
I I I /H1/C2

The lack of the BLS-OSHA i njury and illness reporti no and
classification guide at NPR-1 is indicative of a less than
adequate working document library.

i/

BPOI does not p'Ieet the intent or the spirit of the Federal
Occupational Safety and Health Act in regard to Personal
Protective Equipment, specifically safety toe shoes and glasses.

The Safety and Health Department does not have the benefits of a
standard design criteria manual to assi st their construction
reviews and field inspections.

Delay in the Non-Destructive Testing (NDT) program for some 80
vessels results in operation of the gas plants under conditions of
uncertainty.

A program for routinely assuring the i ntegri ty and capability of
permanent type ground anchors prior to use by well, servicing
units is not in place at NPR-1.

CONCERN:

(OS.5-3)
I I I /H1/C2

The effectiveness of natural draft purging on the LTS-1 and LTS-2
therminol heaters cannot be assured.

CONCERN:

(OS.5-4)
I I I /H1/C2

Readily identifiahle safety hazards are not expeditiously
corrected and/or controlled.

i<!',

CONCERN:
(OS.6-1')
III/H3/C3

CONCERN:

( I H. 2-1)
I I I /H1/C2

CONCERN:

( IH.2-2)
III/H2/C2

The use of the term non-preventable in regard to injuries/illness
can be misinterpreted by supervisors and operators and be
counterproductive to the overall safety program.

Field inspections and policy enforcement performed by line
supervi sors are not adequate 'to assure compliance with safety and
health policies and procedures.

Oversight of field operations by Technical Assurance is
inadequate.

CONCERN:

(IH.2-3)
III/H2/C2

No comprehensive personal exposure monitoring program has been
established; therefore, exposures to many physical and chemical
hazards are unknown.
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CONCERN:

( IH.2-4)
III/H2/Cl

CONCERN:

( IH. 5-1)
I I I/H2/C1

CONCERN:

( IH. 5-2)
III/H2/Cl

CONCERN:

( IH. 5-3)
III/H2/C2

CONCERN:

( I H. 6-1)
I I I /Hl/C1

CONCERN:

( I H. 7-1)
I I I/H3/C1

The occupational noise and hearing conservation program does not
meet OSHA Standard 29CFR 1910.95, nor does it conform to the
UO-NPRC Health and Safety Policy and Procedures Manual . See IH .2-1
and IH.2-2.

No carci noqen policy exists as required by DOE 5480 .10.

While a general policy exists for respiratory protection, no
site-specific written program is in place as required by the
OSHA Respiratory Protection Standard (29 CFR 1910.134).

The 0.07 fibers per cubic centimeter (f/cc) reoccupancy criterion
in the NPR-1 35R GAP Asbestos Program is not in accord with the
lower, 'commonly accepted 0.01 f/cc level recommended by EPA in
thei r Guidance for Controlling Asbestos-Containing Materials i n

Buildings (EPA 500/5-85-024).

Labelling and posti ng for hazards do not meet the OSHA Hazard
Communication Standard (29CFR 1910.1200) and DOE 5480.10.
See IH.2-1 and IH.2-2.

The minimum medical program requirements set forth in DOE 5480.8
are not met.

CONCERN: The reduced priority afforded asbestos abatement prolongs hazards
(IH.7;..2) relative to potential asbestos exposure and uncertainties
III/H2/C3 regarding equipment integrity. See MC.1-1.

C. Fire Protection

CONCERN:

(FP.1-1)
. I I I /H1/C I

CONCERN:
(FP.3-1)
III/H2/CL

CONCERN:

(FP.4-1)
III/H2/C1

The failure to establish a fire protection program at NPR-1
consistent with DOE policy (DOE 5480.7) has resulted in the
nonuniform and inconsistent application of fire protection
standards that are mandatory as a matter of DOE policy (DOE
5480.4).

The fire protection policy at NPR-1 does not comply with the level
of fire safety specified in DOE 5480.7.

The Construction Department does not require review of field
changes for all safety issues, including fire safety, prior to
receipt of the field change order approval. The result is that
construction can proceed without adequate fire protection
consideration.
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CONCERN:

(FP.5->)
III/H2/C2

CONCERN:

(FP.6-1)
I I I/H2/C1

CONCERN:

(FP.6-2)
III/H2/C1

CONCERN:

(FP.7-1)
III/H2/C2

CONCERN:

(FP.7-2)
III/H2/C2

A formal tracking system for monitoring the status of fire safety
recommendations in SAR's and other inspection reports does not
exi st.

The lack of automati c suppression, automatic fire detection,
and/or passive barriers i n .-'c'he 35R swi tchyard has the potential
for a total loss of power to NPR-I.

The Kern County Fire Department's response time of 20 tn 25
mi nutes after notification could result in an unacceptable loss
and/or down time.

Spacing recommendations of improved ri sk cri teria are nnt always

followed for existing facilities.

Recommendations to harden the Co'ntrol Houses are not contained
in SAR II.

CONCERN:

( ST.3-1)
III/H3/C2

CONCERN:
(ST.5-1)
III/H3/C2

CONCERN:
(ST.6-1)
III/H3/C2

CONCERN:

(ST.6-2)
II/H2/C1

D. Transportation and Shipping

No policy and procedures are established for transportation
and shippinq functions.

Departmental operating i nstructions exi st only for the
transportation of hazar dous wast s, not for other hazardous
materials.

The responsibility and authority for transportation and

shipping safety are not clearly established.

BPOI i s not in compl i ance wi th DOE Order 5480.3, wi th the
result that numerous 49 CFR and California state transportation
requirements are not being met.

CONCERN:

(OP.1-1)
III/H2/C3

CONCERN:

(OP. 1-2)
III/H2/C3

F. Operations

Modifications have not been made to the present loading
rack facility emergency shut down and grounding systems which

would improve operational safety.

Safety communications are not effective.
'I
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CONCERN:
(OP.3-I)
III/H2/C2

Operators fail to use proper facilitv status controls,i.e.,
Fire Permit and lock/tag procedures in accordance with Policies.
Also see IH.2-I.

liF. ,'iMai ntenance

CONCERN:
(MA.1-1)
III/H2/C2

There is almost a total absence of production operation and
qas p~ ant piping system and equipment marking and label li na to
facilitate both normal and emerqency operation and mai ntenance.

CONCERN:

(MA.I-2)
I I I /H2/C I

Maintenance of the general condition of the facilities is
inadequate. Also see Concern OS.5-4.

CONCERN:
(MA.3-1')
I I I/H2C1

Appropriate systems are not in place to assure that NPR-I
unit-owned cranes and lifting equipment are in a safe condition.

CONCERN:

(MA.7-I)
III/H3/C2

Formal detailed; equipment failure analysis and trending
i s not bei ng performed.

CONCERN

(TS.1-1)
III/H2/C2

G. Technical Support

,,The operators at the qas plants a~e not familiar with the
installation and operation of the chemical injection modification
which can cause equipment damaqe and can permit process safety and
control to be adversely imoacted.

CONCERN:

(TS.2-1)
III/H3/C3

CONCERN:

(TS.5-I)
III/H2/C2

Institutionalized programs are not evident to use lessons learned
from experience to improve safety.

No Material Review Board process is used to disposition
nonconforming items and no provisions for independent review of-
nonconforming items are provided at Receivinq.

CONCERN:

(TS.5-2)
III/H3/C2

No marking standards are included in Receiving procedures.

CONCERN:
(TS.6-1)
III/H2/C2

Calibration activi ties do not meet the requi'rements of the
()A Manual Section 22 .12 wi th regard to cali bration coveraqe,
status marking, and proper documentation.

CONCERN:

(TS.7-1)
III/H3/C2

The Nonconformance Reporting system is not implemented and
systems used do not meet the DOE Order 5700.68, "()uali ty
Assurance", for corrective actions.
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H. Management Control

CONCERN:

(MC.1-1)
III/H2/C3

The consensus process used to develop and implement budget at
NPR-I i nhi bits the identi fication, analysis abc'orrection nf
safety issues.

CONCERN:

(MC.Z-I)
III/H3/C3

Rigorous evaluation of the causes nf injuries are not
undertaken to target department-specific solutions, including
training.

CONCERN:

(MC.2-2)
III/H3/C3

CONCERN:

(MC.4-3.,)
III/H3/C3

Vehicular accidents are too high by historical standards.

A satisfactory safety culture is not evident throuqhout
the NPR-l. site.

CONCERN:

(MC.5-1)
III/H2/C2

Management is not providing for formal independent verifications
or evaluations to determine the effectiveness of the
Environmental, Safety and Health Program in accordance with the
DOE Order 548?. I B and other DOE 5480 series orders.

CONCERN:

(MC.5-2)
III/H2/C2

The incident investigation and reporting system is not
thorouqh, based on the review of the LTS-I incident report, and it
.i s suspected that there is an unrevi ewed safety issue on the use
of wronq bolts in other areas.

CONCERN:

(MC.6-I)
III/H2/C2

No control mechanism exists to ensure that all persons who

require trainino receive both initial training and periodic
retraininq to proper standards and that records are established to
document training completion and quality.

CONCERN:

(MC.7-1)
III/H2/CZ

The present review process described in P>M 110-001 (Series 1)
for the preparation, review, approval and issuance of Operating
Instructions does not assure appropriate quality and safety
reviews.

CONCERN:

(MC.7-2)
III/H3/C2

All documents that should be controlled to prevent use
of out-of-date or unauthorized manuals, books, papers and drawings
are not identi fied, mai ntai ned, revi sed and distributed.

CONCERN:

(MC.7-3)
III/H3/C3

An effective system does not exi st to identify pending
revi sions in the drawi ng and documentation lists prior to formal
revisions.
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United States Government ATTACHMENT III

Mam Q I'8 Ad Ukase

g'I,

)i'epartment of Energy

BATE:

REPLY TO
ATTN OF'.

SUBJECT:

TO'.

August 3, 1988

EH-321

Multidiscipline Technical Safety Assurance Appraisal of the Naval Petroleum
Reserves in California, September 26 Through October 7, 1988

J. Allen Wampler, Assistant Secretary
for Fossil Energy, FE-I

This is to advise you that the Office of guality Programs, Division of guality
Verification, is planning to conduct a Multidiscipline Technical Safety
Assurance Appraisal of the Naval Petroleum Reserves in California (NPRC)
during the period September 26 through October 7, 1988. This appraisal is an
extension of the appraisal program that was initiated in 1985 in accord with "

Secretary Herrington's initiative to strengthen the OOE Environment, Safety
and Health Program.

The appraisal will be conducted by a team of qualified specialists from the
Office of Environment, Safety and Health (EH) and support contractors. Mr. N.
Richard Glover has been designated as the team leader. While the specific
make-up of the team has,yet to be determined, we envision approximately ten
persons with expertise in various areas including fire protection,
occupational safety, industrial hygiene, quality assurance/verification,
transportation and shipping, and petroleum engineering.

The appraisal will emphasize the evaluation of objective evidence of the safe
operating condition of facilities. In this regard, the appraisal team plans
an orientation visit to NPRC during the week of September 12, 1988, for
briefings by the contractor and site familiarization tours. The appraisal
team would then return on September 26 to monitor operations and observe
activities related to specific disciplines. They will investigate noted
discrepancies, determine the status of hardware and systems, review operating
documentation (records, procedures, log -books, reports, etc.) and interview
operating and management personnel.

Arrangements for the appraisal will be developed with Mr. Charles W. Kauffman,
Acting Director, NPRC, by the team leader. Copies of the contractor, Bechtel
Petroleum Operat.ions, Ines (BPOI), policies, plans, organizational charts,
manuals and NPRC,and BPOI appraisal reports will be requested to be'orwarded
to Headquarters. During the course of the appraisal, working space at the
NPRC site will be needed for the team. The out-briefing is tentatively
scheduled for the morning of October 7, 1988. A member of EH senior
management will attend the out-briefing.

I appreciate your cooperation and support for this important endeavor.

Er
Assistant Secretary
Environment, Safety and Health

CC:
Charles W. Kauffman, NPRC



ATTACHMENT IV

TEAM COMPOSITION

MULTIDISCI~LINE TECHNICAL SAFETY ASSURANCE APPRAISAL
NAVAL PETROLEUM RFSERVES IN CAL IFORNIA

EH Management
Oversioht

Team Leader

Coordinators

Liaison wi th
the Team

Public Protection

Personnel Protection

(Industrial Hygiene)

(Occupational Safety)

Jerry Hulman
Department of Energv
Director, Office of Ouality Programs

Neal Got denberg
Department of Energy
Director, Divi sinn of

equality

Verification

N. Richard Glover
Department of Eneroy
Division of Duality Verification

Mary Meadows

Department of Energy
Office of Safety Appraisals

Barbara Bowers
Department nf Fnergy
Office of Safety Appraisals

Patricia Davidson
Oak Ridge Associated Universities

Mike Ruiz, Manager
Safety and Health, DOE/NPRC

Jim Killen, Manager
Technical Assurance, DOE/NPRC

Fred N. Carlson
Private Consultant

Donald M. Ross
Department of Energy
Division of Duality Verification

Gary J. Gottfried
Apex Environmental, Inc.

Patrick J. Doodj~
Apex Environmental, ?nc.



Fire Protertion

Transportation and
Shipping

Operations

James T. Blackmon
Professional Loss Control

Billy T. Lee
Department of Energy
Division nf Quality Veri fication

James M. Shuier
Department of Energy
Office of guality Programs

Robert L. Paulli n

Engineering Consultant

Robert J. Cordes
Petroleum Consultant

Maintenance

Technical Support

Management Control

Robert A. Babione
ARINC Research Corporation

Henry P. Himpler, Jr.
ARINC Research Corporation

Leonard M. Lojek
Department of Energy
Division of guali ty Verification

Harry R. Johnson
HJEnergy Company
Bartlesville, OK
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ATTACHMENT V

Biographical Sketches
of Team Members

Multidi scipline Technical Safety Assurance Appraisal
Naval Petroleum Reserves in California

Name:

Association:

Experience:

N. Richard Glover (Team Leader}

DOE Headquarters; Office of Quality Programs

29 Years

o Engineer, Quality Assurance/Safety — ERDA/DOE

o Branch Chief, Quality Assu'rance/Safety — Rocky
Flats/AEC/ERDA

o Materials 5 Test Engineer, Quality Assurance
Division — AL/AEC

o,, Fire Protection Engineer, Operational Safety-
AL/AEC

Education:

o Engineer -'actory Insurance Association

B .S., Mechanical Fngi neeri ng — University of Maine
M. P.A., Public Admi ni stration - University of New

Mexico

Other: Certified Safety Professional
Member: American Society for Quality Control
Member: American Society of Safety Engineers
Member: Society of Fire Prntection Enoineers
Member: American Society of Mechanical Engineers
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Name:

Association:

Experience:

Robert A . Babione (Maintenance)

ARINC Research Corporation

16 years

o Reliability, Availability, and Quality
Assurance Enoineerinq and Technical Safety
Assessment for Enerqy Technologies — ARIN".

Research Corporation

o Fossil Fuel and Nuclear Power Plant Design,
Construction, and System Specification and
Procurement — W . R. Holway and Associates and
Stearns Roqer, Inc.

o Geothermal Process and System Development-
Coury and Associates

o Nuclear Facility Enqi neering Support and System
Design — EG&G Idaho, Inc., and Westinahouse-
Bettis Atomic Power Laboratory

Education: B .S., Mechanical Engineering, Oklahoma State
University

Other: Registered Professional Enai neer — Cnlorado and
California
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Name:

Association:

Experience:

James T. 81ackmon, Jr. (Fire Protection)

Professional Loss Control, Inc.

36 Years

o nrofessional Loss Control, Inc., Oak Ridge, TN

— Senior Engineer: Fire protection engineering,
and development of hazardous materials
courses.

o HER Technical Associates, Inc.

- Wrote procedures, spill prevention and
counter measure plans and transportation fire

analyses.

o Union Carbide Corporation - Nuclear Division;
Martin Marietta Energy Systems, Oak Ridge, IN

- (Y-12 Plant) Draftsman, Senior Draftsman,
Engineer, Plant Fire Protection Engineer

r)

— (ORGDP) Manager Safety Analysis Department

— !ORNL) Engineering Manager Environmental
Department

o (University of Tennessee) Assistant Professor
(Part Time) - Industrial Safety,

Industria'ygiene,Fire Protection, Manaaement of
Safety/Health Programs

o Rocky Flats Safety Advisory Committee - Member

Education: 1 .S. in Public Admi nistration, University of
Tennessee

M.S . in Safety Fducation, University of Tennessee
Ed.D in Safety/Health, University of Tennessee

Other: Member National Safety Council Chemical Section
Executive Committee, Chairman NFPA Vacuum Funn.

Sectional Committee fi
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Name:

Association:

Experience:

Fred k. Carl son (Puhlic Protection)

~rivate Consul tant

27 Years

o Consultant to the Oeoartment of Energy
including:
— Participant in 12 earlier DOE Technical

Safety Appraisals
— Review of N Reactor Safety Enhancement (}A

- Preparation of Emergency Preparedness Orders
o Consultant to the NRC including:

— Emergency preparedness appraisals and
exercises

- Detailed Control Room Design Reviews
- Review of Safety Parameter Display Systems
- Review of Standard Technical Specifications
- NRC resident inspector assistance
— Prepared Chernobyl accident scenarios

o Consultant to troubled reactor plants for
operational reviews.

o Consultant to FEMA for Nuclear Plant Exercises
o Westinghouse Bettis Atomic Power Laboratory

- Manaqer, two reactor plants
— Manager, Admi nistrative Services
— Staff Consultant, Laboratory Performance

Fvaluation
- Manager, Engineering
— Manager, Operations
- Manager, Training
- Shift Supervisor

o Aeroiet Nuclear Comoany
- Loss-of-Fluid Test Plant operations

experience
o Phillips Petroleum Company

— Reactor operator and fuel handler
o Hercules Powder Company

— Materials Development Enqineer & Test
Engineer

Education: Ph.D., Mechanical Engineering, Pacific Western
University

B .S. and M. S., Mechanical Engineering, University
of Idaho



Name:

I

Robert J. Cordes !Ooerationsl

Association:

:.Experience:

Robert ]. Cordes & Associates

30 Years

o Robert il. Cordes & Associates
- President of company providing petroleum

industry safety consultant services, which
include expert witness, inspections,
investigations, and proqram development.

o Marathon,Oil Company
— Safety Supervisor; Safety & Training

Coordinator; and Environmental & Safety
Coordinator. Responsible for the safety,
training, and environmental aspects of
Marathon's production operations in the Gulf
of Mexico.

— Senior Risk Engineer. Responsible for
inspectinq refineries, gas plants, product
terminals, fuel gas plants, pipeline
terminals and production, both offshore and
onshore.

— Safety Representative: Supervisor of Safety &

Security at the 200,000 B/D refinery.
Responsible for safety during a $ 100 million
plant expansion.

— Design Engineer. Involved wi th selection,
design and operation of refinery equipment.

)'',.'...,'',)- Process Enaineer. Daily invol vement with
operations at refinery process units.

Education: B .S., Mechanical Enai neeri nq, Washington
University in St. Louis, MO

Other: Certified Safety Professional
Active in the API Safety & Fire Protection

Cnmmi ttee Meetings
Currently involved with rewrite of ANSI Confined

Space Standard, Member ANSI LO/TO Standard
Committee

Member: American Society of Safety Enqineers
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Name:

Association:

Experience:

Education:

Patrick J. Doody (Occupational Safety)

Apex Envi ronmental, Inc.

39 Years

o Apex Environmental, Inc.
- Technical audit and safety consultant to the

Petroleum Industry.
o Saravak Shell Berhad (SSB)

— Performed safety audits (6 months) for Shell
International Group Company in Malaysia;
drilling and production.

o Shell Oil Company
- Safety Enqi neer Advisor: Senior Staff

Technical Specialist; Staff Technical
Safety Specialist.

- Preparation of technical safety manuals and

guidelines relating to oil and qas drilling
and producing facilities and operations.
Recommendations for safe facility designs,
work procedures, and traininq programs.

— Evaluation and commentary on engineerino
designs and specifications of onshore and
offshore producinq facilities, i ncl udi nq

safety systems and controls, fire orotection
and emeroency evacuation.

- Onsite safety audits of onshore and offshore
drilli no and producing installations,
facilities and operations; status reporting;
recommendations for improvement and
regulatory compliance.

— Accident investiqations and report; causal
determination and recommendations for
correction; legal testimony and depositions.

8 .S., Civil Engineering, Genzeqa University
M.S., Civil Enqineering, Harvard University

Other: Chai rman, American Petroleum Institute Production
Safety Committee, 1980-1987

Member, American Petroleum Institute Production
Safety Committee, 1972-1987

Member, American Petroleum Institute Subcommittee
to prepared RP 54, "Occupational Safety and

Health Drilling and Wall Servicing Units," 1979
Chairman, American Petroleum Institute Task Group

to prepare RP 11ER,, "Guarding of Pumping Units,"
1976
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Name:

Association:

Experience:

Gary J. Gottfried (Industrial Hyaienej

Apex Fnvi ronmental, Inc.

13 Years

o Apex Environmental, Inc.
- Principal, Industrial Hygienist.
— Responsible for conducting industrial

hygiene, public/occupational health and
safety and environmental programs.

— Manages and performs studies involving
asbestos proarams, indoor air quality,
environmental, audits, industry exposure
assessment and control, hazard assess-
ment and control, health and safety
program development/implementation and
industrial hygiene surveys. Concentration
in the petroleum industry, utilities, and
laboratory environments.

o Ri ospherics, Incorporated

— Vice President, Director, Manager, Industrial
Hygienist, Chemist, I aboratory and Industrial
Hygiene Services.

— Responsible for operations nf the Indust~ial
Hygiene and laboratory Divisions includino
management of financial performance, business
development, protocol development,
productivity, technical direction and super-
vision of over 100 industrial hygienists,
chemists and environmental scienti sts.

- Managed major industry and novernment
contract efforts. Performed technical
programs as an industrial hygienist and
chemist. Led and managed major hazard and
environmental assessments, industrial hygiene
surveys, laboratory studies, and health and
safety programs. Concentration in the
petroleum industry, utilities, and
manufacturing facilities.

Education:

Other:

B.S., Chemi stry, Purdue University

Certified Industrial Hygienist by the American
8oard of Industrial Hyaiene, 1983

EPA Accredited Asbestos Inspector and Management
Planner

President, AIHA, Potomac Section, 1985-1986
President-Elect, AIHA, Potomac Section, 1984-1985.
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Name: K. P. Mimpler, Jr. (Technical Suoport/gualitv
Assurancel

Association:

Experience:

ARINC Research Corporation

33 Years

o Test and Evaluation Systems Engineering,
Manaqement and Design — Westinghouse Corp. and
Raytheon Co.

o (}A Project Engineer and Project Manaqement-
Westinghouse and General Electric Co.

o Consultant to DOE in gA Program Planning and
Auditing - ARINC Research Corporation

o Consul tant to U.S. Navy Weapon Systems/project
Management, Planning and Auditing - ARINC

'esearchCorporation

o Electronic Systems Design Engineering-
Westinohouse Corp.

Education: B.S~ , Electrical Engineering, Johns Hopkins
University

B.S., Industrial Technoloqy, Roqers Williams
College
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Name:

Association:

Experience:

Harry R. Johnson (Management Control ~

HJ Energy Company

28 Years

o HJ Enerqy Company

— President. Petroleum engineering; petroleum
management; qovernment research strategies;
petroleum operations.

o Kepli nger 8 Associates, Inc.

- Vice President. Petroleum management; major
reservoi r studies; increasing oil and gas
recovery.

o Bartlesville Energy Technology Center

- Director. Enhanced oil and gas recovery;
petroleum chemistry; international
cooperative agreements.

Education: B .S., Petroleum Engineering, University nf
Pittsburqh

Other: Member, Society of Petroleum Enqineers of AIME

Member, Enhanced Oil Recovery Committee of the
Interstate Oil Compact Commission

Fellow, National Institute of Public Affairs, 1969
Elected to Who's Who in America Science, 1982
Elected to Who's Who in America, 1984
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Name: Billy T. Lee (Fire Protection)

Association:

Experience:

DOE/HO, Office of Duality Programs

26 Years

o Fire Prevention Engineer, guality Programs at
DOE.

o Project F.P. Engineer, Center for Fire Research
at National Bureau of Standards

o Fire Prevention Engineer, Naval Facilities
Engineering Command

o Chemi'cal Engineer, SRI International and Naval
Radiological Defense Laboratory

o Aerothermal Engineer, Aerojet General and UTC

Education: B.S., Chemical Engineerino, University of
California (Berkeley)

M.S., Mechanical Engineering, University of Santa
Cl a ra

Other: Registered Fire Protection Engineer
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Name: Leonard M. Lnjeh (Manaqement Control)

Association: Headquarters, DOE, Quality Assurance Manaqer,
Office of Environment, Safety and Health

Experience: 29 Years

o Quality Assurance Manager, Assistant Secretary
for Environmental, Safety and Health,,DOE

o Quality Assurance Program Manager, Assistant
Secretary for Fossil Energy, DOE

o Program Manager nf R8D efforts in Solvent
Refined Coal Conversion Programs (SRC-I and
SRC-II), Assistant Secretary for Fossil
Energy, DOE

o Project Manager and oroiect Enqi neer for
disposal of obsolete toxic chemical munitions,,
Chemi'cal Systems Lahoratory, DoD

o Product Engi neor for smoke and pyrotechnic
chemicals, and for riot control chemicals.
Process Fngi neer for plasticized white
phosphorus munitions, Chemical Systems i(

Laboratory', DoD

Education:

o Technical Service Enqineer for industrial and

utility water~+reatment systems, Calgon
Corporation /~/

B.S.,~/Chemical Engineering, Carnegie-Mellon
University

M.S. A ., Management Enqi neer i ng, f)eorge Washington
University

Other:
(')

Member of AICHE, ASQC, ADPA
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Name:

Association:

Experience:

Robert L. Paullin (Transportation 8 Shipping)

Principal, Pauli in Consul ting Services

38 Years
)j

o Director, Office of Pipeline Safety,
U.S. Deparjtrrient of Transoortation

o Director, Office of Enforcement 8 Operations,
Materials Transportation Bureau,
,U.S. Department of Transportation

I

o Expert witness on pipeline safety to legal
clients (research, position development,(j
testimony, assistance)

o Chief Flight Safety Engineer, Douglas Aircraft
Company

o,Consul tant; The Timken Company, Continental
- Telephone Company, the Institute for

Professional Education, Applied Ordinance
Technology, Inc., United Technoloqies, Marks
Research, GLH, Inc., James Hubbard, Esquire,
Jackson & Kelly, USDA Graduate School, George
Washinoton University

o Director, System Analysis Office, FAA

o Director, Office of Research & Development,
U.S. Department. of Transportation

Education:

Other:

DPA, University of Southern California
M.S., Civil Engine'ering, U.C. Berkeley
B.S., Mechanical Engineering, South Dakota School

of Mines & Technology
i

!i'egisteredProfessional Engineer, District of
Columbia

Commercial Pilot, Single and Multi -engine Aircraft
Member, Professional Societies
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Name:

Association:

Experience:

Education;.

Donald M. Ross (Personnel Protection)

DOE Headquarters--Office of (}uali ty Proqrams

45 Years

o Department of Enerqy, Headquarters
— Director, Occupational Safety and Health

Division
— Director, Operational Safety, Health and

Environmental Division
- Chief, Occupational Safety Branch
— Chief, Health Protection Branch
— Industr al Hygienist

o, University of Pittsburgh School of Public
Health
— Research Associate

o Carbide and Carbon Chemical Corporation - Y-12
Plant, Oak Ridge, Tennessee
— Health Chemist, Health Physics Department
- Research Associate, Physics Research Group

o Tennessee Eastman Corporation — Y-12 Plant, Oak

Ridge, Tennessee
— Technical Supervisor, Producti nn Division

(electromagnetic separation of uranium)

A.A., Edi nburg, Junior College
B.S., Chemistry, University of Texas
M.P.H., Industrial Hygiene, University of

Pittsburgh
ScD., Industrial Hygiene, University of Pit'tsburgh
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Name:

Association:

Experience:

James M. Shuler (Transportation & Shipping)

DOE Headquarters, Office of nuality Programs

14 Years

o Manager, Packaging and Transportation Safety
Program, 0(}P/DOE

o Radioactive Materials Enforcement Specialist,
Office of Hazardous Materials Transportation,
U.S. Department of Transportation

o Radwaste/Transportation Specialist
Applied Technology of Barnwell, >nc.

o Supervisor of Health Physics/Customer and
Compliance Representative,
Chem-Nuclear Systems, Inc.

o Health Physics Technician
Allied-General Nuclear Services

Education: M.S., Radiation Science, Georgetown University
M.A., Management and Supervision, Central Michiqan

University
B.S., Botany, Clemson University

Other: Registered Radiation Protection Technologist
Member: Health Physics Society
Member: American Nuclear Society
Member: Association of MBA Executives
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